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It 1 * ft thortj short wo y to Tlppvrary as the Ferry 
Command flies tod ay t k will be even shorter tomorrow. 

For the hearts and hands now budding planes to 
destroy our enemies will be turned to the creation of 
a new and better world. 

If yon could only sit down and u!k to the men in 
the aviation division of B. F, Goodrich, your imagina- 
tion would be stirred by che miracles which are going 
to take place after this war. 

They'd be able to ttU you about the weather five 
miles up and the fight they've been waging to tame it. 
They could fed you hair-raising stories of what ice did 
to planes before B. F. Goodrich De-Icers were d c vcJoped . 

They could tdl you of a type of brake (called the 
B, F. Goodrich Expander Tube) which does wonders 
stopping the lightning-fast fighter planes we're build' 
Ing today, and they'd add* "We think your plane-oT 



tomorrow will have this new kind of smooth-stopping 
brake, 

They could show you tires used on bombers* like 
the Flying Fortress, chut are taller than you are and can 
absorb the 30 ■ ton shock of land ing one o f these giants. 
You'd recognize the name of these tires from your own 
driving experience* because it's “Sllvenown/ 1 

These are only a few of more than So natural and 
synthetic rubber products which B- F, Goodrich is 
turning out to hasten the day of vic- 
tory. They'll be here afftr victory, 
too ... so the airliner you hop for 
Europe wiU be ihac much more 
comfortable— that much safer. 






H*r* art tftlti* plant AmtrUan cargo plan*! that an auppllad 
with !■ f» Goodrich aqulpmontl 
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No. 5 THE USE AND 
CARE OF CRESCENT COLD 
CHISELS AND PUNCHES 



Crescent Chisels and Pimdiee 
are fiirgi*d from ei lii^ii ipialily 
ErM.lL si+.-t-L with vailing frlgea ur 
points specially hardened and 
tampered. Head s are purposely 
left softer 1 1 in ii thti btlldime of 
tiir tool iizf ii safety precaution 
to avoid chipping under ham- 
mer bluwA, 

A ft* iv him pie bin important 
rilk^ povrrn the fcihC of told 
chisels. i 'iriiitoi all, cold chisels 
designed lo rut only metals 
softer i Jin il the tool iuelf. Jbnb 
rived steel Hiin-h a* drill md* hue ksnw blades, «tC M cUIO 
not be cal v, LlIi a clinch i-hiRet la rse enough for 

i lie job at hand. L.Jpc the center of the blade rather 
ib an just one point nr corner. Always me a heavy 
hummer. Too light a hammer lendd to burr the chisel 
head and does not sufficiently transmit the force of 
the hummer blow to the cutting edge* 

&«rr( ore danger- Crescent Cold GiiecIe arc grouiiil for 
GU* F &Flfld 'tm. off overuse Lise SO that the angle between 
the two bevel surl'acch ia fill' „ Although 
ft sharper point may he usttl br soft 
materials, it i?. recommended that this 
angle be n lain tail ted iti re-grinding. 
Douh overheat the point in rc^rjnd- 
ing or the tool will lose iUt temper. 

When shearing with a cold E'lii^el the 
vertical arijzle at which the tool is I a l* J 1 3 should he 
sue 1 1 ibal one bevel of the cLlltiiig-cd!gc is [dm Mr I In 
the shearing plane, Sketch heb.ni clhr-LmtC-Ha nutlmd 
ufshi-ariii^ light metal Judd 

in a vise Eliat the shear- 
ing line lines up tv.it h top 
oft ise jaw. Note the slight 
horizon Eu] ancle at which 
the chisel is Judd . . „ the 
point of the chisel is near- 
er lo you than the bend. 




Two rif:1hudi af culling off rNothc-ods i 
A — -»M!ln flah cold child 
9 — ■prirh nnfe*w‘ £np# 
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Ordinary Cutting 
ivilh a fold oil be] 
involve the use of 
jt n anvil or solid 
metal hack plate, J ay 
the |)ie(% to In* cut 
on I Ii c am i 1 a ud t 
w ith chisel held per- 
pendicular to the 
work* strike; light 
hammer hi o w gat 
first. U lien an initial 
groove has been 
.'La rled hard Idows 
with a heavy hum- 
mer r-hoiihl follow. Usually the 
through Imm both sides a ml liiiulJy parted 
injr hack and forth at I he cub 

Regard Lug Punches, w hen driv ingout rivets, pinp 7 cte- + 
use a size that almost Jills iJmlioJe. A punch with too 
small a point may upset thr end of a soft pin or rivet 
lMiiJ make it aei»e. if a punch wedge a itself in a hole* 
don’t attempt to loosen il by tapping sideways. You 
may bend or break the punch or force 

B the hole out-of-round. Drive it back- 
wards w ith another punch, or hammer 
Lack oil the pin or rivet being removed. 

\n rt^griuding punches, observe the 
same precaution to prevent overheat- 
ing mentioned lor chisels almri-* 
liolh Chisels and l'michi-s arc made 
■ n variems designs or patterns for dif- 
ferent nfics. Always select the proper 
type for die job at liaiulp Hardware 
drillers can advise you on lids subject. 
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N ow here's a chance for you hunters and tar- 
gei shooting fans, to cash i» on your knowledge 
of guns! Marlin— always on the lookout for new 
ideas to improve sporting firearms — wants to 
hear from you- Sportsmen and gun dealers are 
cordially invited to join Marling big Gun Con- 
test— with S 1,000 in cash prizes to shoot at. And 
remtmkr s many a good idea is simple and easy 
to describe. Your chance is as good as the next 
fellow's to win a prize. Its easy to get in the 
contest-- read the details below and send yOur 
entry in today! Contest ends July 1, 1943. 

Jot down your ideas for improving any cur- 
rent model Marlin Gun. Follow the simple con- 
test rules and send your entry in. If you wish, 
you may suggest new features, not at present in 
the line. A free catalog is your* for the asking^ 
to review the features of Marlin Guns. 

PRIZES IN THE Hid IHARLIN CONTEST 

The first prize is S5GO.QO in cash; second prize 
Si 00; third prize 550.UQ; fourteen additional 
prizes of $25-00 cash each. Seventeen prizes in 
alii (Marlin suggests the purchase of US, Sav- 
ings Bonds with the prize money.) 



JUDGING 

Three famous gun editors— Boh Nichols of Field 
& Stream, Jack O'Connor of Outdoor Lift, Maj. 
Chas. Ask i ns of Sports Afield— will select the 
winning entries. All ideas for which prizes are 
given become the property of The Marlin Fire- 
arm* Company and none will be returned. 
Prizes awarded for the seventeen ideas which 
are most valuable and practical, in the opinion 
of the fudges. Duplicate prizes awarded in the 
event of a tie, W ENNISES will be determined and 
prizes announced as soon as possible* 

CONTEST RULES 

The Marlin Gun Contest is open to all SpOttS*' 
men and dealers in guns, with the exception of 
Marlin employees. Written suggestions must not 
exceed SUO words, the shorter the better. No 
Limit to number of entries which may be sub- 
milted. Write name and address clearly on each 
suggestion. Mail entries to Dept t e The Marlin 
Firearms Co., 17 E. 42nd St,, New York City. 

Entries must be received on or before July 1, 
1943. 

VCIn cash with your idea*! Enter the Marlin 
Contest today. 



The Marl hi FjfAjraji pLiril is noti' 1009^ OI} war prodttcti&rt. 




Ot4T & (,'Wfr Sh^fg jvitf P 
P« Il t It? and R affXtt &i*4 - 4 1 & 
bm, is bammtrfesi, tasks oa ape ji- 
itig l has sturdy otfe-pi&fg framt. 




Ail Marlin rtfltf — Ut-er acfivn, 
ei/p and fnbitLf r magazine and. 22 
aHrvmatif t ft*ttiT( dtfp-ftfl (. 
rair, ff &tlh(rd r r rsfisng. 




Marlin Itrcr ixrti&n r rrt rali- 

b#rs . 21 . . 3 d-. to and . 5 3 sAw, . bav4 
Ore saf id-tap, £*st-hard*tttd rf- 
(Lei re r, uriib %a/e iidt tjrtfiott* 
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Set ’Er Down in Your Back Yard 

QAY what you will, the airplane is a very helpless 
machine when it comes to landing and taking off. 
Superb ill speed and cargo capacity, it is quite de- 
pendent on long, smooth runways. What you and I 
want is u machine that will climb vertically from be- 
tween the cherry trees and wash line in the back yard 
and float gently down to the curb at the corner gro- 
cery or the parking let on the office roof. Igor Sikorsky 
has been cultivating the idea for 35 years, and now 
it's here. An April article states confidently that your 
next car may be a helicopter. 



The Navy*s Fighting tr Sea Bees” 

T JN3UNG heroes of the war are the Navy's "Sea 
Bees/* the fighting Construction Battalions that 
are in there building new bases before the smoke has 
cleared from the battle that drove the Japs or Ger- 
mans out. Their weapons are the tommygun, wrench 
and hammer. An article next month tells how the Sea 
Bees take over as fast as the Marines men up. 



I> 1GHT now thq Coast Guard Is 
1 ^ whetting its ax for the annual 
spring iob of breaking the ice. 
The ax is a fleet of tough little 
ships that will ram open a channel 
for you through armor-plate ice 
four feet thick. If it doesn't give, 
the boat will climb right on top 
and lean on it. The main idea is 
to smash through to the Soo and 
get the ore ships back to work 
early. Ensign Waring G. Smith, 
author of "Running the Ice Block- 
ade” in the April issue, says the 
ice-breaking records of 1942 
should he smashed again this year. 

Backyard Egg Crop 

IS/ HAT? No roast beef? Well, 
v v it’s too bad we can + t have 
everything, but there’s a war on 
and an army to feed. So why not 
grow your own meat? Not beef, 
perhaps, but certainly you can 
produce in a four-by- twelve foot 
pen all the poultry you need to 
keep the family in meat and eggs. 
"A Backyard Flock Will Solve 
Your Meat Problem,” says an arti- 
cle next month. It’s full of advice 
on operating your "egg factory.” 

It*s Raining Soldiers 

I UST a few months e go there 
wasn’t a glider in the U. S. 
Army. Today hundreds of glider 
pilots are ready to set our air- 
borne Rangers dovyn in the Nazi 
front yard; hundreds more are 
training. Paratroopers, soldiers in 
transports and gliders make up 
the powerful air- borne divisions 
that spearhead our attacks. Their 
story is featured in April. 
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NEW CAR? 

PERHAPS BY 1945 

You'll likely have 
new tires long before 
you have* a new ear, 

... SO CARE 
FOR THE CAR 
YOU HAVE 
NOW! 




Your present car 
stands idle for longer 
periods than former- 
ly. Starts are fewer 
and colder. This is 
more perilous to vital 
parts than normal 
driving would be r 




PUT THE ENGINE OF YOUR CAR 
INTO THE GLOVED HANDS 
OF PYROIl PROTECTION 





Used by millitinSp 
Pyroil has the unique 
ability to keep cars 
running iL silky 
smooth" ; to avert the 
damage that acids, 
corrosion p carbon, 
gum and sludge can 
cause ; to reduce wear 
and thereby make your car last longer. 

This is because Pyroil gives your car an otlderf 
lubricity factor, above and beyond that obtained 
from the regular lubricant you use. 

Thrr.e outn't* of Pj 1 ru.ll poured in the pasoline truth — 
In adtUtEnn t« jl few ounces in the crankcase — b a sulTi-. 

elent amount for £f»ti miW «f drJvmfj. 
Be an re to pet today at your 

ierrke station. Use it, always, 
MaELufaclured and Guaranteed by 
pyroil Conipa ny, W. V. Kiddar. 
Founder. 5 It pyroil Bid*., Li 
Crcwas, Wi»wii^T], 

BUT 

MORE AND MORE 
WAR BONDS 



INSTRUCTION COUPO 



DISTRIBUTORS: 

CHICK >md 
COUPON FOR FflAh- 
c htit racTS. 



rARE FOR TOUR CAR. NOW 



PYROIL COMPANY 

Pyroil HI Sr., LiCrutstt, Wisconsin 

I'd 1 1 led to kziaw more iihmit the- proleGllon Pyrdl C-'in fflv^ 
iny ta* fciv** UiiLt Lt relrm inu idle much M thn time. PkaAr 
MB-tii I lI -0 i | j< 1 - 

□ Send dtl-alli of ypiyr Pl-p« t*r (Mtlrlbatef 1 * 

KnUIO * . ■ L ■ . . . H| * . , . , , L , GhH.H,.. 

Address . + t 

City Jnl n< u . , , , . l . . . l . . 



WHERE-TO-BUY-IT INDEX 

Where no nqme and addreu tippeer directly under 
on Horn, ihe product ii not believed by ui 1e be 
commercially available 
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PIPER 



AIR CRAFT r Ofl I’ ORATION 
Dept. PJ1133 ★ Luck Haven, Pen no. 



AVIATION offers you unlimited 
il opportunities lo serve your conn- 
Iry and assures you a bright and 
successful peacetime future? 

Prepare now I Study aviation I Ask 
your IoceiI airport million lies about 
gelling mechanical training. When 
peacetime comes, sec your Piper 
Dealer ond take flight instruction. 
You can learn to fly with os little as 
8 hours of dual instruction in the 
famous Piper Cub Trainer, whether 
you're 16 or 60! 



Send Today for Your 
"HOW TO FLY" Booklet! 



Prepared by n 
rated flight instructor. 
Clearly explains basic 
IlighL principles. Send 
lUc for bon}Jet and 
Piper o&talng to raver 
postage-handling. 



TEACHERS (Grade! M2}. Write for new, helpful 
Teacher's kit of Junior Avia l ion InsLrue- 
tion Material. Send §1 bill or check. 
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WHITE COLLAR 
or OVERALLS- 



Which will YOU wear 
after the war? 



il w 



JNDREP5 of thousands of 
white collar workers have 
put on war overalls fur LElu- du- 
ration. Millions of both white 
collar and overall workers have put on uniforms. 
Hosts of home women are patriotically taking 
jobs, 



major fields of commerce and 
industry N and we have gathered 
a wealth of information about 
job opportunities and re- 
quirements. That information it at your service,. 



IVe Can Help You Prepare 



After the war, millions will be coming back from 
army, navy and air force to civilian jobs; great war 
materials factories will be re-converting to civilian 
production; old peace-time functions of business 
will.be springing up — where will- you fit in the 
situation? 

If you are wise, you will look ahead and prepare. 
You will not wait on chance. You will analyze the 
probable conditions in peace employment, decide 
where your likes and aptitudes fit IxiSt, and get 
ready. You will decide whether your best opportu- 
nities lie in production or office or store, You will 
determine whether you wish to work for someone 
else or develop a business of your own. You will 
train now to be above the average and, 

. therefore, surer to get the opportunity 
you want after the armistice. 

Nor will you wait very long. Nobody 
knows when this war will end or how soon 
this problem will hit you in the face. 

We Can Help You Decide 

If you have some question either about 
postwar opportunities or about your own 
fitness for some particular one r probably 
we can help you* In our 34 years, over one 
million adults have enrolled for our train- 
ing, we have built training courses for many 



And when you have decided what field of work offers 
most to you for a life career, we can help you pre- 
pare for it— quickly, economically, thoroughly, in 
your spare time and without any interference with 
your present Work — if it is in the list below. A 
48-page booklet on the field of your choice, discuss- 
ing the held and our training for it, has been pre- 
pared to help answer your questions. The coupon 
below or your letter will bring it to you, without 
cost or obligation. 

Do not delay. Whether tile war lasts six months 
or three years, now' h the time to make sure your 
preparation for postwar success shall not be “too 
little and too late," 



1.1.0 Extension 'Liniucnitu 

.4 (--arrelpan c/enct* itlitt ft an 
GIFT. 364 -ft r CHICAGO 

7 wnnt to pick my career fnr after the war ftnd ect tearty ftc It nmv. 
Send me your free booklet on the fold I i save checked below Jirnd full 
Inhtrmaiicm about your training La iMe. field, 

□ Fc^mnmhip Q Induatrlal Mamittnu-tu 

□ iitHjklcacpinfl □ Atfi: u Fit Enft. 

□ BumEkl^ Law LZi Law: LL.B. Decree 

□ EeecuiIvo Management j Traffic Mauaai-meitr 

□ ^ales-manaULp □ Builneu GOfrvQH^viica 

□ JfHnlru'MH ivnftlishi Q Stonotypy 

Nfnuf t . .... 

Pr* 3 **tt Jaf?^ 

Adtlrtiz. _ _ T T ........ 
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Do^'t anybody ever tell me a file is just & flat, 
ruui]i:3 N half-round or triangular length of hard 
sted with a roughened surface t 

k Thia book saya I here are mom than 3000 file 
kinds* cu(s and &izr'5 r * * , Files in a great variety i 
ol designs , , , Fi]<*s with teeth of dial 3 net ive 
shapes, anglea and degrees of caantenes*. . . . 
Files for today's many types of tnelal and oilier 
materials; for sharpen ing all kinds of cutting 
implement.*; for the many different filing re- 
sults specialized product ion demands.” 

Right! Each Nicholson or Bkek Dia- 
mond File is made* not only in highest j 
quality and with utmost uniformity, hut 
for a particular kind of job. Yet all h&vy 
one common purpose: to do foster* 
better work on the millions of filing 



operations which cuke pLu u daily in 
America’s industries* Tivei ve perfect 
fihs in every dozen — guaranteed. 
At null-supply and hardware houses. 

"FILF F(10SWHr ri -ET¥jy produc- 
tion lienrl, supcrlntimdc-nl. shop fore- 
man anr| m inter inccliuEtie M il] liml 
InvahiaMe Inform alien in livid new, 
jirofiuety 111 mst ruled 4H.-p:ipre book 
on files— their kinds, use am! e* re, 

JUKI how to select The ripht fife for j 
the job, It l 3 F REE. 

NICHOLSON nu CO, 12 Acom SI. 

PROVIDEKCE. IL. L. U. fc A. 

f.iZa&CflHcrJrofl r tfl-iU. Pfrt Jf« pr.Oref.J 







NICHOLSO 



FILES 



FOlt EVERY 
PURPOSE 



mV o 



jfuSrsL* 



(Continued tram page 6 A) 

POWER TOOLS 

Block holds angular w ark on drill pres* ....112 

Sew itond has sawdust ...........129 

Lalha Center teller 135 

Triple boring bar bolder... . .139 

Extra table far dEsk lander 143 

Auxiliary labia for drill prois 145 

RADIO AND ELECIBICnr 

First aid for home sots (Port 10) _,......! 55 

A.C.-D.C. "LiHie Giant"' three 1943 iludtnl set. .. 156 
Simple S-W receiver for cade practice .153 

Pilot-light saver for a.c.-d.c. »H. ,159 

Handle far tube-base uili 159 

Plug-in bedside headphone Hookup ...159 

Code practice busier made from headphone 159 



Cloth accessory holder for portable radio .„...1J9 

SPORTS AMD GAMES 

Horseshoe scoreboard .109 

Snow blkm .119 

STORE AND SHOP 



Eraser removes mud from garments..... 112 

JJ Invisible" Support for book* Er> ftore window .114 

Signs snapped to awning.. 137 

Keeping scale weight* in plots . 138 

Faster makerendy for envoEopa*. 144 

Removable front far butcher's apron 145 

Tool holder speeds production... 151 

Ta liar's whisk broom cleaned an coil spring 152 

Printer uses pencil as gauge .152 

V-itick measures pulleys. „.J53 

MISCELLANEOUS 

Sanding painted surface 99 

Nowtboy carries card file an paper bag „ TOO 

Wedge prop holds wall board against ceiling 101 

Baking potatoes m tin cans 104 

Gotiing water wimple from deep well ..10S 

Keeping la Die collar on dog 106 

Bushing forced out of blind hole with ball bearing! 106 

Slogger nails in roofing.... ...112 

Emergency Support for test tube ....... ............—..1 14 

Placing wood plug ia file wall 114 

Tobacco can on bench extinguishes matches 1 IB 

Saw blade roughens sloping walk. 113 

Windows in lunch box permit quick inspection .TIB 

Ccmpntt improvised from rulnr and paper clamp ....122 

Playhouse of wallboerd. 123 

Salt freezes lantern to ice . .129 

Coat hanger provides Id we I rack on shower ..134 

Wheel hoe removes tar from pavement joints ...138 

Painters in arc welding.. . .146 

Barrel bait altered lO prevent Sewing it ..152 

Spectacle case protects walch .154 



IMPORTANT NOTICE 

It Ln EhcJobeullDti of this nLRff&ztn^ t-n provide its reetftta ttLMj 

(.rrftirmru i mi prgo.Td.inif the Lii’iiiit drvelVpntrjili In the mrcStanic'al 

arts. Wc take- na resyOniSWII .ty U to whether Itl? disclosures i&n- 
suicid'd La eur artaclefl are cevtwl bv patents nnd ftdvisn r«meT5 
re Snvcstt£*-tf! thJH nubjeot before milking. uritig. Or tiellLnir uny cl 
the products, m&ehiaei, or processes- described in order to avoid 
possible JastMUto for patent IflUfiBitDieuL 
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Ume great American army is still open 
lor enlistments! It’s the all -important 
army of trained men — whose specialized 
knowledge and skill are helping to win 
the war today, and mil play a vital role 
in the victory world of tomorrow! 

You still have time to join these ^indus- 
trial rangers.” Even if you 1 re over 58 — 
or over 50! — training will make you a 
better fighter on the production front, 
and will fit you for a belter job when 
peace comes* 

You can get your training as thousands 
of business and industrial leaders got 
theirs — by studying a low-cost L CS. 
Course in your spare time, at home! 400 
business and technical subjects to choose 
from — one, or a combination of several j 
will fit yon for greater success* 

Mail this coupon for complete infor- 
mation on L C,S. text books, teaching 
methods and personalized instruction. 



Moil coupon ond we wlli 
tond you free jompfe 
Wesson in Shop Practice, 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



HELPING 



TRAIN AMERICANS 



VICTORY 



BOX SSS 6 -J. SCRANTON, PENN A. 

Without co&t or obligations please send me booklet and full particulars about 

the course befar* which T have marked X: 

TECHNICAL AND INQUSTfilAL COURSES 

□ ASp Biftpikfl E CWtnwI-ifcii: sail Building □ ManngnmeiLt uf Iiiveiuiftii* 




□ Ccitiud >1 Diiuf acLunUI 

D rJimi.il Ki^ldiUB. 

L Electrical. DrUtioE 

□ EIvctrir&L la aiem Berios 

Et- ' ' ' 



□ Air CDndatirmEnc 

□ jtir |RILlH-| J JxAjr.-nrr 

□ Ajrabil-KtuTiil Dj-hJ-lIiic 

□ AlPfdUL^tJUrR 

O Auto- Lru3?r.n T'MiiiVJih 

LI AUK IV'liEiin'HiL Cl E-!3wtri.-n I J B^itln a 

Q AviiEJiMS Q Avinijcin MK-lujua n □ Tilt* fin c 

□ Hlueprint H e ad me 
G l5i:-.krii.nJ.Liij: 

□ Flridpe Hnffioncrinc 

G F'huZmnLTy □ Ljool MLgJus 
G Civil Enejnwrirg 
G K mini*: riot 



□ MfctUWY 3-:ii K i:itA 

G tlecbaiuabi Drafting 

G Mw:hP-TiiW 

□ Minn Vorf-mikii 

n N>TLnAiuil □ riMRl-naomlant 

n nrinT-hij 



FI Rmltuy T! nje 

□ S1,™ L Metal Work 
p Ship Dihiiiiig 

□ .‘-■lunfiLLi upc □ F.brsn TVA-i-iEiA 

□ .Steam Electric O fit* mil 



□ Public Works Eosi r>RRriiaf 

□ Ftilp an.? JF-mhw Making 

Q I La. da a, Ckmernl 



G Tt**imeut oi ■■ i oulIh □ i h uJp aaJ Jt-hhw 
G Ei igll'wny l!r.|, : i • r- r i r-. g 

G HcUaM iTu.iLnjpj 1 
O IndiMFtrlil 3.5-t.lcdliiny 
G Itft 4tKti» EttgLrwfiF 
U J.Li H-'h i THriS GiUijKctm- 



„ ;ilCn.lij JStOKiur’ 

LJ ^ LPj'uia i-'i LCII3JC 
G ati-iWund r hr.Ll’r^ns: 

□ SStractural Erjjujf-r-rirstf 

D Surveying aciiJ Mapping 

B Trfep&piiy □ TcLcpkcmr 
T'ULjJli tj4>UL£i.-mE 
D'TiXjImahini? □ Tn^l T>*dfa 
FI WiliSlri*, f3*j jisirl TPwrLria 



G Account tit* □ ■AiK-nr+usioe 
D Bofikkiwpim- 
Q PuisM Cuf rfMCHmilByurii 

T] Bumd&m ^lr»Jwiwim«i1i 
G Ll* U&mii* □ Serviufl. 



n CVjlEcfffl Pp»I»*IlitBTT 

D C^miiiPin.iLpJ 

D Ccicn ir.rreilil ULUUiLMUDd, 

□ Ccrdl Accoiusli 11^ 

Li Or P- AHjj iLitriii g 



□ Radio Operru inf 
LI 'Hadd. Swriclnc 

□ R_ IL ■ScctiuD Fiwcntan 

P It. It. Si^mlmfla G itafrirara^Fn □ WonLco. MuJiuJ'-kuLuj iji* 

BUSINESS COUASES 

□ FLrat Yhu Cijikfi'i □ R&iWa}' Poatal dart 

G FuiemaTu'hfcp □ FnSoali L f^ratiRh^iiu 

“ O SbCEBluidl □ ^nciinb 

□ irtlnnrrj.n-1 ami T^ttnrui * 



G r Hcenumf tup 

□ I-^hI 3 ■: i i k '- i ^ 

□ 1C. Sahel 



□ A dviubm i DrctnmaLioG 

[_P l-'amii uni! iL.HKjLH’ry 



Ci Ht.—.. 



P .’ilu-oBfl.at Alfla nt ffwlt 
HOME ECONOMICS COURSES 
D Hctiir ntwiniakini 

Q IkafcndMiOlAi ■■•■L.r.e uij Ditaicxiin^ 

Jpff. )wi.J H , 



G Tnffifi f.T n. n. > !>■ n k 

□ Tea Rwm and CnFrif'ria 

■ai ..iiij H niaiit CbUjiiii 



......... FoHt ... ... ... ... .r.-r-r 

fdiikfrtaEd Acrd pmijwm to laiJnnrtMWdt rsr-fia?i>#lfrfi^ieff EcfiO&tt FflriflJfflrtj 

BrtUfJl to I. C. &.< 71 A'daisjSh dqm. Lorwfm, W. $. !*, J^itfEarid 
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" V, PROW I 

be a radio 



I. E. SMITH. Pmlttenl. Nnllonnl 

JT.bdlO In&iKuti-. lj. tabllaficd 
jL-Jri. Hv iinx directed the- truin' 
i n-i: ®F morn- m-, n I or the Radio 
rnd-ustfv than anv^n'r olit. 




Drawlnn*— -Extra Money Jut* 54 t+*i* — FT ndl* 

DlciTaiur h 3.5 Lesson T«hU io F«ndpniirrt(al 

Fr,gdiii Advnicod Lemn TfKti In W^i* 

Si-rvli: inn c.f Radio teornnionlE-nllan#^— e 
• FOrtC* TviU E MwHrtua-l I an. C-rt rtAiJ I ialJtift 

Ssrylcn, etc., ote.1 

Radio Ttrmi, S^-nihialB. Ahln-LMiMiicn* 

How 1 a An^Pyx^ Dlapfjjws 

Hiw to Lit Radio Meters, Tetter* 

C^viVr Remedy ol Radio Kocalm Trqiibit) 
1 ’i.iiiL rrii'ivmdyn-L- Hved^i-r* 

F.M. RvU-ivltA, TunundtL-terii 

ft F- AmplJfi^F* r AT. 0 icPMjltnf S 

Haw to 5 tap t a Spore Tim# Radio H-uiI*io-li 

Hipli Frequency 1 Tranv-mk-sldd. Antenna* 

FtWl4K+ifo 

Fjeqipc-ncy Converter*, VnlfcxBtf DMJb!#ri 
Filler*; tly-FnixInp; SfilLMdrfnj; 

Htplh FlfFi- 1 L|p ([trrj.nl Band J Cl PC bill 

E1fcttrOHl« Cnntr^-ls 

4.eod*pc-aker *r—~ ,iL Weolcr*,. 1 11 "Tweeter*, ■ , ' 1 
"Se-und On.^» 44 
Do-teeter*;: Rectifier# 



]]iu] tht j Coupon for a FREE Lfcs&on from my Radio 
Course. it shows you how pmctlCEi] and ea*y to 
under stum! my lo^soni? at 1 *. 1 — and why N,RX training 
offers ri q trick way h> more- pay. Ami with this Sample 
Lemon FI1 send my G4~|mge book, RICH REWARDS 

IN RADIO. "• " 



It describes manj fns- 
CirmtSjiJf [>! 11^ of Ihidin jcilsH . telle 
htw N.ft.E. trains ymi at homt 1 in 
spare time-, opining the unique train- 
ing kuuiiiLid which I have HleVtdti'pvrf 
smd pc-rfcctc'-E linrirtr my Jil0 year# 

( f trac-hinff Radio. 

Yqii’II aee why my thorough., ptikc- 
Liral Ltafpos have paved tbe way Co 
P'H> t] pay fur hundreds ■ j£ beeimiisin*. 
Ku.1 evefl if JTD 1 1 never po any furl her, 
i hi# Sample l^Bflnui in. wnntb having. 
St h r real InlnrtLutfttnn iu the nvnit- 
d ti ft and oppLirtunitfeg of E-Imlln. 3 
m-' ill pen.il Jt lu ytau Vi jtbdUt yb] fixation. 

MJ&L THE COUPON 1 



M tnl k c< S p r > ■<• 4 n n 

utluilThlinn u Iiuvm'i 
| l . ' P If’hl.k uiib P>IhI 
i..iir.Fj "iKin* rfl- full 

I i'n. RmiPIu Op-i> m - 
t Qr j . ■ .- i fit 1 .1 

liiiil mLirciLuiz, ¥hi!e 
m iLri-Mi‘i L 1 . h. Br.--i-.L- 
i .’-'jui 3L!mn?. rL*. 



These are Just a FEW 
of the Radio Subjects 
My Course Teaches! 

Included arc- hundreds ol Pieter a* f Diagrams, 



ACT NOW! MORE RADIO TECHNICIANS 
ARE MAKING 530,540, $50 A WEEK 
THAN EVER BEFORE! 



ER I 
flervict 



■ Alin p-t-e-fiart^i I nr kekhI Itadcn jftbfl a tier 
ends. Over l r I0(l service me n now enrolled. 



^ A TESTED WAY TO 
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lesson 

ril Home in Spare INM* 



technician 





Many Be^innen QtiickEy learn fa Moke 
£5, $10 a Week Extra in Spare Time 

Manr X.Rrl. StudanLa msike ealr* mtin*y rtsing Radio* In spafd 
time vbak 1 l-unmlng* I ijcjul EXTRA MtOSKY JQB loULET-h! that 
fell AbW In do St] . - . 

"The h,\R.L Meihod Fi yau ntep-b>-»tup Along Ihfc n*ib 

other* kve followed to security and Rtiod pay, J gKe ynu ihnr- 
ougb IralldlVff Sn UncLlo Theory - - . =hOW /OU liow la uw yuur 

kUGWkdKti. 1 train YOU from the firuunii lip COVRT Fundamental* 

thoroughly. The pant;! at left uho’.vff ju4?E m FEtY tho uuhjeGi.* 
i.-tiib'H nLriater before- y oil fiiuah my 

Sntic.a that N.ILI. five* you ifaLnsng In Fundamental* pilau 
a-peebalixed LrnlninSc Eft lkdl& ft a r vicing nu Radi* Co m. muni. c 4 a- 
iLona. Ev'olste that JCTi. I. R*en into many bronchcs nf HHdLui 
Str^ieinf, FtaQU*Htiy Modulation,. EJou-trcinicj. Television, Filtdl'.- 
Addnjfcfl Sy&tems, PlWtQCOllVj lliph Fidelity Circuita h etL fc , 

iig Demand Wow for Trained Radio Technicians, Operators 

Right- pow, prnhabiy in. your Owal ticiKliburliftodi Ihefe’t pnanx 
for mare spine and f tuIL limo Rudio Technicians, Many *l>Ar* time 
Technician.'; ore atcppinX into FULL limu Kiidlu Sob->i e>? ru-e atart-^ 
Infc Lficir own -utiO-p^ *nd making? E S3 0 . E l D . S-'Hl n woflleE 

OtliiT Et-ieJIi'i TcphmcianH and Op-r-intorH take gnod-puy jnbH 
urkli BE-oadc*fltlng Stations. Hundreds man arc needed Enr 
Government jabs au- Civilian Radio Ojkcmturs., Teefmki uiLu. 3? m '!*■• » 
Mnnufuci. cnTf,. rilflhi'n.ff ED Ml Covemniehl Orders I teed IminV'l 
tnvB. Aviation. PoU-ce, Ommurclol Radio and Loudepfr-nker S**- 
tema -p,f& II**, growing Baida. And think ol ilia Si:w Jab* T*i*- 
vifli&jt, Fre^imircy ModnlfttSon and other Etadlo davalQpmant« will 
open after Lhn wWfE 1 glY& you til* Rkdlh knowing go required for 
Ihciie field's. At right jLrr 1 - jptt p. few thi- hundred* uf men 
N.R-L at ur ted town Ed good par in Radio, 

A Great School Kelps You Toward 
The Rich Rewards in Redid 



Throughout yeur traLnLng. Lhi- inrt re>aurec* ef Lhe world’* 

largest i.etvjHt#. i-h.-i-.i- Hiiu| V 4 M ^1 LQml.l-i.ivi drvell^l g^iilhely |.> iKtinliijr 
Irtim f nr ICnrlin wJJl Iw ^|uarefly nrdl yij«i >' .K.l. hiVH ^liTirk Ifl. l h -7 

te^rhlnK 'RaitLn Eor zfl years. My entire stair dr'-'eles- full 
l-ene to ELndlu rraJ 11 Lr^e. t>sir DnmhLnFd eUTorcs hove maiLc- ihe Course r-a 
lolem-t^np 



■m-'uIl kui'jdreit'i- ef pictures, yknuL:-;. asid iSlaRraniiM— azsy-> 

■-’ J — 8 J 



[rnTiilag— thai we hel Levip wiii, wils i:-i- 
LW lira yeu. Juiu’.v it. 



de^tgiiLM enpL'i iiilly Coe burn*- 
■u-ld h-lfJicii! - ’ w|.^i fiei|i.i> Blioi.Mt 



START NOW Toward Radio's Rich Rewards' 



MAIT. TjTF- COT^OM. I'll Hi-Uid >in| the HUM: Lcuaoo mi^I my vnE- 
bniqi- Jjni^Lr-pletl towh. ICKH REWARDS IS RADIO. They're 



H-pi geo 

iKirlrerl with EL_ 
li> Rrcindcnstlnr* 



Lh Eled^n rn“ts. thlnm you never knqw about efip^muLltLa^ 
— Radio Servicing. Man-- 



Men I Train at Home 
Win Good Jobs Like These 



SIO * Waak In Sufr<- Tim* 1 — “I rf-pnired 
Kdino IlJiiLLu!, u-hen I wsls oil my Li'i^th 
J jmjkLi.- .^i : .Oft in u yi.Lr nnd u half, and bn Vis 

Pi-iidt- fin iivyhfi Be ^1 i- Id a w. . Just i^p^ra 

time." JOHN JKTiRV, 1^37 Kalu lull EI l St,, 
llcim-cr, Colorado, 



$2aC n Month In Dwfi Builnesi— ^"f-ir e^v- 
aTaJ y^ur^ 3 |um i* lii-i.-a Sn. tni^Lan^rf f^r mysolf 
in:.-. 1 i'll ;'7uaniJ ' Jim n rnunth. iluslhean huU 
stenilLEy Increased. I hove \'.R.E. in thank 
for my KlarT. ' A. .1. Ik! JI-LlES’Eit, lil&tJ W r 

'IVikuh Av* rp Ooonw Cr»k, Texan, 



Lieutenant 3 n Signal Coi-pa: "1 eorrmt ilL- 

vtilgfei :in> i1iEiririn^LLr.iiL 11 h in mj/ type of Work, 

hul I ear. -u.y that b'.R.L, E raining- is cer- 
LulnEy cominR Lei inighiy jiiimiy the Ha ilays. 1,1 

inliirani 0fnEtU<>l Ivt mlSSte^!:ll , ran- 

±cqiJ.J 



C-hlrl Operator B-raadcaLllnj! Station ' ML 1 - 

f4rc I CuinRlcLerl Vuiir ie^auiio. I obivuned my 
RuiJIeu Br-ohdcaeL Operator' llcciuie and im- 
n^edEalely J- mi vd LsetLii 11 \\ M l"C ! where I inn 

nt«r," HOLtilk }\ 

TIATES, 3^7 Mud- 
1-f.nu St., Lopeer a 
Michigan, 






ufjirEiLrln|f r i:IIm t fLr.ill.i. 

iou'3T rrad. a cemvlete dejcrioElon 
■or inf C-noD"* .Rjfrra Money J oT> Bluet* 
— Cnnaull-all-nn Service — other npeelot 
hf.R.I. ImlnLng fn-rtiurc-H. You. 1 \\ see 
iba fjiflri 1 1 .’i 1 1 = 1 : Jnflwj: u,niun orirrs Said 
huw to leem Radio at home. You'Ll 



reail many lettem ftom men I tnliu'd. 
telling lvrmt ” ' 



Good For Both 



M PAfii BOOK 
»MPIt L15I0M 



[hey iiiv do[ng F etiminz. 
Kit olNlIgsiJen. Jusl > 1 ali. rm: 
COVPOH. — J- =- SMITH F nryfcidt-nt. **m- 
E i-an.i i Hadid I np.| ilu te. Dept. 3-CP, 
Washington, Dl Gl 

Training Men for 
Vital Radio Jobs 






EE 



Mr. J. t. Smith, I 3 1 1 - tldc-rib. Drjl-t. 3 CP 
NATIONAL RAP ID IKSTI TUTCp WuthJnj-lon. D. C. 

Mnil me E’REll, '.v:ihii-uL •ihllgatlnn, yu-itr ^uns|il»,; L^anemi and 
!>J-[insrr b- »?ii, "Rich Sit ward.-- ih Hadl-oC' > -7-Q Sale ■man 
will 04.11. J'leust v, ri E is plainly-! 



GOOD P 



* 

I 



Xu 



CiLy. 



Age . . 



IFR-3 




ISA 
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START 

$1260 to $2100 YEAR 



THOUSANDS APPOINTMENTS , 
BEING MADE 
• Mon— Women 



Franklin I mill ate 
Df-pt. A-r? 4 - 
Ret hc$l«r F M, V. 



32 Civit Unfice 

ftonk — FREE — Prspere 
now «f homs fgr I 
Eij mi:n aliens 



Mii.il Coupon 

Today — 

5U®J? 



^ ['!eri|lemen: Rush to 
^ me. FREES of char**- 
^ list of if. Government 
pay johft. Send FTCFE 
hook duserililjifi' 
^ a« lari-PF , vacat Eo h 0 Ifl r rt * 
work, ete r Tell me hw to 
/ qualify for mu> uf these JoL«^p 

^ Name 



Address. - 



Not everyone 
does as well 
as Charles — 

for he 





took isr*217 

in 10 DAYS 

WASHING WALLS 



♦ iMtfwb' th varied mnchi ii l* v-nalu 1 s nails 
LiiTK! j Heater und butler 1 1 1: i'i I by liAJhl. 

ChnTFw Blrlli? lo^k hi S-21'i' firfic tQ day*, Wi; wsut more men to i£<r 

kt'ilLO LhJ-liiiT-:.:. fftT lliCfniPlVUn. C*|H l^mr-r* rvny Wftti l-_ Hmiii-I-i-, ►■. li ■.■*!&_ 
Olhci HEcin >. rhUri hL^. Iwlsev llut'l-. All Iiua-h i\;i||'. uTi-at T&UFd ciash- 
M'lJ. Vr-U fils'll ' L l!^.^ -I' In- rvzil :l >Uirr Eit jiai n-|h Lilli bllRlntu:- from 
y MQUr Ijl-'Ii'i'j. DtjlCfl-* OC nil’ll hni f written *\i luruM L'urnliH> fur hfiurjtti" - 
iH'nihiH in in nr UufLl-l ^rnioiv. Tticy diin'l. rjtf thin rv€'ry dav. *vcry 
vrneli. or *veiy VHrDfilk. jiMiS :i]|nvt- a *in- II amounE i-.ir iumIl-n-LuIh, tiuc 
you ■T'j'i i j Atfrt tiow L-n ~y il La to irrc Lula ihcp v. nr u urful bu-^lJicsi. 



FIj mi’ll JiHip." ■■ -■!.’<: 

’ [ I ii.Ji-i fa t-Lil j-sb 
Llm lirfej; d..y. Ji 

E. CL Trr.li«r mm: 
Jilailr 3-0 -i El. e-j- 4 - 



C. Crimp \ IW 5 
■■-IiihjI jbb. 'L'b ii 11 a. 
■ u|Wfat nc Jit. 



r_ Bub 
1 tu mb 

.. .. i hi '■ 



ZSt 

VON SCHRADER 




£>sy Payment* 

1 1 1 -ik.i’- i :- 1 Ip.' il htruili *FTini|n( 

ie ku 4 ^larrod in ll;i i- numu 3 '-> 

41.11 J-.m i;.- i >U - i :i--- - . S .-1 ■. \:i- i ■ 

Liii-L- 3 iiH-t>>nn.r>'. An^.* jirr|.li |- 

lltNJA in:m -wiia p-nuti In hi 1 

I IL ’bit*! i: i'-hri f :iP Id 1 lAi-l f WIOl 
'.vi M.ili-rful H^ifiiM : nil -i f.-.r 

■dr raniinH-a atHuld pci 

*.ii.rEed NOW. 

SEND FOB FREE 
INFORMATION 

Thorn 5 A IS! a tJtilSSfiiLLiHTi. 

MANUFACTURING CO. 



771 PL. h#rl r'E. W(e. 




T> S. in Civil, Electvicji], 

McchanEcalp Chnitlctl, ltndEi, 

ArrdnniitiEB.1 Eik^Liitferliiu l Budti^ 
AditLitiiB-tration* Accoustinff, Secre- 
te rial ^Science, &hnrt dirlnjnii covr*™ 

(Hi* wceluj) iiL £urv4fyjri^ r l^ruftEiiK- 

CyiLrf.t :- iirn'ii f^vr till- dirrntLan tn JL-ycnr 
!iil£h yehoctl n-tmlonl/- with pirjd rr-nfird. 
risirrin I Preparatory Jjopit. [i-PM-i.ripnhlim 

M udent b™ly. App«>v v d Fiur H ijthl indn- 
inp iiiLnler C A A War 1YjiLnin£ SorLini: 
PrOBrTHETl r njnlihi|tui:-.|inil for 2 .Va r 
t^ohniful CCiUrsuH U|tua la h<iLli nii-n uiul 
■•■. iirnuii. 401111 yean Tuilii>p r living CC^tH 
low, DaaiiUMfl f(W ffmdllHitira cxcccdi aup- 
t 1 1 ■ EfellrrMorcEh Jnao r i. l pl-. Jan. C&Ui!l-u£. 



433 COLLEGE AVE„ ANGOLA, I HI*. 



E K0t H E E RING 



SPANISH 



l £ Am If TMS 
£ASY WAY 



OHLT IS MINUTES A PAY. 

Korn* b. iccDod for bettrf 

buBiREM or too iL pt*JLl mn: read for- . 

E-is;n boiwks: . r E.J!v' cojay trafrl. Specie LLltc a rut j ye. JUST 
LeaTn quietly, ea Jily a t borne jmt L 'hy 1p*1 efting" In COR- « if fC|| 

TIN A RECORDS u Lbcmaad. fiiul CurtiniphdM V}* tN 
Method fan»u$ W y«r$- Writt iwlsy For Fik bo< 4 c #v 
"J’lit Cortina ^tluft-Cutn L tanguagr bitrf Cited in. THIS 

COR 7 INA ACADEM Yp iuLl- M 3 . IBS W. IQ S|. r W. V. CHy R| 





TH?X In l.ic bulkrlii .1 fuEELlle lum 
Nu cYl'itIbun rjmof iiHi r: ur hdran 
1 MU IMV J'-JSJ;-. Uobv r-ir-J ■ 
KTTiT THEE. XMJli III -L U 

TODAY J.j, FREE cuLilu^ Jai sJ-n 



Natlflflal g-c ha yl nf M-mI CuHInf. ing., QgfL U-4D. TPinijp. gh>o 



I Get This Book Free If You | 

Stammer 



h 

M stammerer fil mu hi bnvc t hr- nerr I2S par# lw»k ^stbta- 

■ miTLiis-, Iifl Oauac and CorreffOpfL" J^rcit free lo si^ninn.'rrrri. 

^ It descrlbea cliir Ouwili^ V nit Method Tor cM sequent c .curret 4 - 
■ linn HiiLmriKTirisr and alUELc-rlikif. MrllLml RLK-r^rmey luted 

W aE Bofue lUHtflute hr 42 yearn— alaee 11NH. EiiiilamiMh hy uliy. 
pa^lniifl. Write lur lull innnu&LlMi, S'<k ohltimtlon. Bcrtjaniin 
N. Bp-rtuc-. TJept. I.-5-4S tlLfcjN 1 I'lfr^T- J n Jlonupollj;, IndLunik, 




CAREER 

Slart Haw. turn OIF Painting; at 
Name by Heir Easy Stuart System 

Frcviou-s set training or talent NOT necea- 
tary. This Stuart Syatcns ia radically &&w 
and aLbipLe. it will REALLY TEACH 
PORTRAIT PAINTING, On ii imuau. 
My low. Write for free bootlct £r$W l 

STUART STUDIOS, Reom 633 
121 Monument Clrde, lrtdinnopelii H Indiana 
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POPULAR MECHANICS 






JOBS ARB CALLING ! 

Industry Needs Thousands of 

DRAFTSMEN 



Tremendous War Production 
Offers New Opportunities 
to Men and Women 

At home, in spate time, YOU can prepare 
for a responsible job that will help to win 
Victory, bring you good pay and give you 
greater future security. America needs many more 
trsiued workers in almost every branch of industry- 
needs them urgently— needs them quickly. Rich rewards 
await those who qualify, and they will have the thrilling knowl- 
edge ill at they have helped to protect the American way o£ life. 



Many thcuiund* of worker* defend -un 
draftsmen. Be fare materials can bo 
ordered — before mnohioc phHiuetian 
can begia — the vital work of draftsmen 
tnuHt IjR done. V ini, d i"u F4. i ti ff Ih highly InpOTtULt an AviatloHr AutOTIfaotive, JHesol, K I in: LrLirn L. Met'hjmiral, j’lsiaticB-, Radio. 
Structural and muny other indowtric«- If you ™-?mt to qualify in one of these intereolinE and pirQhtnbk field* » or if yon wv 
already employed in erne of them and want to fit yourself fui j a bt?Uer-puyieLg jwsiUim arid enstinue climbing. American 
School offer* you your chaise. 



DRAFTING ONE OF MANY OPPORTUNITIES 



LEARN AS YOU EARN 



During lUOt-e than in years wp tinvr belo^d Lhijub-j nda uf men anrl wntniril 

in rr-ulj^e their ambitions and attain important poaitions in industry, 
business and the ^ivifesa Urn a. You who base not completed high sthj&nl 
h bvf missed coJLceo training, and w-ho cannot spare lime to bo away 
to- achral, can get education that fits- you far better thing*. You can Learn in spare time, in your own home, umt YOU 
CAN CONTINUE YOUR EARNINGS. Remember tbnt top «rrctitivca and department hoada encourage home instruction 
nnd keep an eye on thoae who are determined to forge ehcad and prove it by study, Never was there greater n^l for 
trained mm cod women v>% liberal pay, and employer* gladly award promotions to those who earn them by learning* 



It'# eas-y Ln find out about the training thnt will bring 
your opportunity. To get details nud outline uf study, 
with hhtor-ie* of succesaea others have enjoyed, write 
m nr send the coupon. Complete information cobLk 
nothing,, incurs no obligation. Let this great school, & pioneer in home &tudy education, explain the methods time can 
hrihjs ftutMflfl to you. Send today. The HtiOhQt you take thin, step, the sooner you can start en Liu: ruurl to fuliillment 
of your amWitipM pod, at the same time, be better clipped to do bigger things h A meric*-"! drive to Victory, 



GET FACTS FREE -NO OBLIGATION 



Employers Welcome Applications 
From American School Advanced 
Students and Graduates 

Whenever and wherever trained work- 
ers are needed T employers welcome 
applications from American School 
advanced students and graduates. Our 
employment placement service will help 
you to locate good openings* There is no 
extra charge for this help. Write NOW 
for outline of home training courses 
that have done so much for so many. 
Check the coupon to indicate preference 
of subjects. Mail it AT ONCE. 



AMERICAN SCHOOL 



Dept- C- 34 S Drextil at 5 Rlh Slr«el p Chicago 



Take This First Easy Step £ 



CHECK, CLIP AND MAIL COUPON NOW 



AMERICAN SCHOOL, Dept- C-W, D^exel at 53 th, ChlcatfP 

11 'iJ^nrjC flftiip 7 Ufi 7 w. plf’ii'ic- Hrnd TREE Jird tiORCimli], bulletin flTid dflriUii 

or ch* SutijeciH rlieckftd. 



□Air Cundlliuntn (Jt 

□ RtifrLplerttlon 
□Arc-hircr tw* 1, 

an 0 Bu it it In ft. 

□ P radical Plumbing 
□Automotive 

Loglnn-rir A 
□Aviation. Dr.i frd n -ft 

□ Aviation 

□ IS WGim>*S 

M An a ii'mii] t 



C Account I itlF &nJ 
CPA, 

□Coat AccOuntlnA 
Fur MinuramulAA 
Cll™tt«plnB 
□Private Secretary 
nl>i™i Engineering 
EjSurr vying ft. Tcpt>- 
graphic*! DfS fling 
CSh^r Metal 
Pattern Drafllnfi 
□ kirct rkcii E En H i n tcrl n g 



□ Draft In 0 and IXilfin 
lor M vii and Women 

rits<i*« 

□ High SchnuL 

rShSphulldlnit 

□ Mechanical V n Q 
CHhOp Mannflcment 
□Tool Mu kin a 
CBwitcr fwmiMKhtp 
□Machine S-hnp 

Opi-rat Lon i 



iVcme. . 

A ddrm A 0 * - 

C 'Wy .... Sr art 
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QUICK WAY 

ID LEARN MUSIC 

^ play any instrument 

G FT a keaL thrill uul of music I 
Piny the musical innirument 
yeu like beel. Start rlffhl in with 
Bimple tunes. N-o tcrfiou*, wld- 
faphtnned drills and excrete*, 

Il> easy? FAerylhmi? i* in ]irlnt 
Ji fid JitclurPr Yhhl c\ i ry JiLwh 
firm isriil mov (N ThnLlJfiiTid* hnVe 
liri-n. jl]]3ji y.ril nt thqJr pTriji; a in 
jg-fil n fr-w Bhnrt ■wc'tk.-ft. N-nW 

they're srtHR , ht*u-ft*r for 

every party J tiin’t miflis uut on the popularity that if= 

rightfully yi,iunR I 

Dil ail fiiiip i >n today fur fn-i- ilJu^tL'nted lUnik le 1 : ami Print 
and Picture Humble that Jihiiw how easily and fjuiekLy you 
can lenrn miskic at fmrtw. Just check inetrum-ent thsM in- 
tercets ysiti, I Ip «tru meat> supplied when needed, cash or 
credit). |J r ft, Schcw] of SluFic, T-U LtrartE-nrick Bids.. 
New Yrirk City, 

FREE PRINT and PICTURE SAMPLE 



RJ, a. Schcml □( Music. 73 Bni»r*|cfc Bldf., N.Y, C. 

Vh'-Ji' FcIHl III I 1 IlcMilrl-Ct aa'I Print mill Plrturn Spoilt.. 1 mtfikl 

1 1 hi? I Li )?Lh> BUhtJUItiieiU lulu'.V. ah >'4IU flBTti InxL JUIUL'Cll ... I 

P'ianD G-u i Cnr S-RfcQphflne Trumilft UKuMu 

Yinlin Arc pril i run MmcJalln Trfiur' BinRD Other Lnilnilttnfll 











AliDELS Carpenters 
and Builders Guides 

4vols.*6 



InslUu Tru 
Eh CArpra lar., BuJdrn, J-lret^ 
«-m, 1 ■ 1 i ■ I ■ • | Jlrr.'i in in mt 
■ ll W«Ldirvrllrip. Thera 
O-pidr* piva p« r *h\El--r'jl 
Jr>-H rucUuni Lh*E yuu f« 1"» 
inrl'idraJ nrw mclh:-!-, irlr««. 
^ I ‘'H'HT. ptarUL .J ■iTITl* 1 !■ J 
niunr-f M^i -.4 AuiJrillubL. An 

n.|M)Ffij.lfr|v. E ' “ 

.1 nd i 



r , ihtlta 

■ l.lirrniuii simJ Aliaifiil. A 
priji-ii.hl >1 ■>! r ^lP*-l in>l 
Q'j;« fw iht -h 

T TBTr. 1-> rrn il li*’l 1 FlfpfT 
i*lirr« in unn|| i \t »■ £i-mi|- \ 



tKnvpuri 

. ... J Uhini rkHI L. 

M * I Irlc" ■ | ill ■ nd lu- i 
Vf *- ReH*r W-rh ini hi- 
Or i'«r. 'j u Irt ll.n ■ibnrt- 
ir.n |-.r Jt'J'.'eptJI. ±J\ 

InsidB Trad. Information On! foB 



IYiit? irj ilp£ l)ic rirrl square — How to Hie and «l 
r-b "i i — I J Li-Hr ta build. rumitu*?— Il«w La itrf »• 
uliifa tiu-L — 1 !■ iw Em Ufrfl 1 , 1 m chulk lir.D-^lloir Co uh 
fulfn nnd How in m*-kn j jIul* — L'L rs^h^r^ 

i r iiLi-iri ie" — I ' lIl£ mciuuintioii probl^mp^E^ 
IlfPHlinE llfTFitlb *}f (icn ItJ rn — Itibw IQ ICE. f lid l Ti 
and pith — llow in frame h«u^np p m. J rrHifs— lEuw io 
4MLittLbE4 tir.ii*-— H-uw lu 1 i-j .I d kiumici r burr.*, ear- 
nrcsi bune-i.l>iirii. etc.^Hnw io trsiii Pfid ■JtKn 
IiLktib — DfA-wJnC hd ioni — Jlow tn ■CS -1 

E-||iraCe--]CnW to IlK Pfim^'i !-■ u i-nd 17 nn I 2 1 n 
i ! rrl hjuD:r— 1[uw 1 iY h ijjld h J arJ btH^-l :L — 

*T53f]|4ibtH^-Jdow to bmiJd — llow eo a& 

Jmerinr trim — JEow 10 biiia dLfori — ] [ott Eo liLb— ■ 

i*y Hew 




T HZQ. AU DEL A CO. ( 4$ W. Zlrd *fc P I V# w Torh Ctty 



Si ■ il Xiid^la. r'inr*pl*n n.H R . ilil^ra <1 uiil^p. i t.I- ..p. T d..jrs' li« |rj|L Rt <1, K. 
] "ill a-inh R-l in 7 'IbVi. jod VI iim-.llil.i miLil td a i.iiil Cdlun-nLK 1 ■illjpliirn il-ik . 
:■■■> i , l , L||jlli'U i,lil*Fr I him -ili.trri; 





jE i I i I j- i «* . . . 
llf«p[Mllup 



HE. 

Eny bou kip if in Mi^ha-nittr! 




DRAWforMONEY 



Be An ARTIST! 

Trained Artiit* flr« Capable Of Earning 

$30-$50-$75 A WEEK 

Use Your Spin Time to Fraparo 
For a FroHtataKe Art Career 

Il'b Liii.rr---' lllik 4ixl nlflimnl to iA U'Ky Art 
1 lie W tA ^ n-nj- COMMERCIAL AftT, IL- 
LU ST Ft AT I N ft , C A RTO Q N R M [i — ill hri ONE 

LiiliiDleLf i^Kir-r pnei-hiiilH Art iiyiwi-LHiire 

int^^-.irj—Riuniirnli Rini'r pMilli i-i! tiy due- 
IiTui.liriil Imiiui! itildy I n u 1 1 1 Cm I MlbM- HH±. 
U'rltf UhLij fur Lnr'irnhdlcn |n FBKK 
limiK, "Art I4it i'U-HiUlr.' * Prnfll"^te]U 
ell iVirilt (Mir ri'iirrfr . wrvln — imS LMnnmn- 
i Lm I I*li|i0u1ltlimt* far yiHJ In Art, KLjU* *£f- 

WA$H1NCTON SCHOOL OF ART 

STUDIO I73F. 1115-IStn ST.,, N. W. ( 
WA9HIN0YPN, D. C. 



JIU 

JITSU 

ONLY Sl-00 



lEv l-’rederirL l 1 , l.ifTtclli 11 ■ d 11 - 

stru Cl Of. til 1 fc s si O IRS , 1 50 cl *?« r 

I photos now make Jiu-JIrtNii cusIl-i' 
tfiy.iL dVk'T to master. I low to if -ft fen cl 
y o urse If ; 1 u . l L 1 1 h i ] ^erHO n lstric cJ L 
[ha ti you, even if tie 1# firmed: 
thtn tliru^ 1 him! Ideal for men 

I women. Civilian *\ tf fen Re 

vi-H.hirh ern-H Army, Navy, etc. Only 
V — money lulek If not. dcliigiiL- 
Ctl 1 n d now to: 

A. S. BARNES A CO., P-ept 23, &7 Wf-ft 44t1 Bif ttL ttt* Vurfc. H- V. 




Njl^'n.il 1 I|iL:u lorfjl-Hla unmiiint ■ «»■ 

M lii raftiluift-iBl hihirif.. RhLbui »ir A±utf>'+ ^ Pdsl 
iuLiiilj' in -"apu*. Sr jI,- ., iliprnvaj'iivQf hgn.-ja, H lumj 
li 1 4 J l-:> ■rrl'lthiup mim_ l~-un ri.i.n lioul anl uriiLX>ii «,| , li, «■!, i- 
5-cn-d 1*1 Nit iMahhl 'LtEij^rLunrl ki iii CumuAlihl ]■>? • ■■ 
p,r)il rn; uirri:,Ea.li-. 

MATi b N AL ■ A h R MB In ftTiT UTE 
1J1D Mirhig j,--, 4 mc.. Drpt. 1391, iCtilCADD, U. %. A. 



-i .. I 





rnjnsKjmm 

THE rf.AriTEX 1 1 n=i=» La'y TiWilr m iinufj-rcu Tcirp an "nu'l 



AT HOME. Tty nur nyxlms nail f>rJntDid by^- 

(L’llMrf LEirilfU- l I'llsJ-^U mu luaYiLi-viiri puirl iif 
111- WATCH H EP A I HI N C T Ft A Cl E AT 
HOME. I'f^lllLft 1 j. i 3 LlTM L l ] f Tlif LL l,'.H , il-[l:i:--J]U: 
|HinRt|Eiik ur murt lit huefiMW blier eumpleLliu; 
OUT cimir-p' £i r RnHlJ-iirtlnh. 4 ini) v.iilrli ri l - 
piilTKiMjirT Sh iSuhMLljiJ lull] tetlrfidly 4’iLl-U \ ury 
EtuiJ riiLUiru-^ F'nit pArtlriiRtir^ tipwly in £hn 
Wl-cteifi-ln Stlt^vl «r W fifth Rrpjiirtns 
m E. Mjium St PJ MILWAUHEF. WI1>, 

EH G I H E E H 1 MG , Lirim Jruntl ilk, r.v I ■ 
fiilsri 4 1 1 1 ■’ I Wi-lli'fl PDr|10 r MTVleRUif, 
lEiiuriiiu iliilI h Inrat* e ui'rKT.’.j.'h k - lau^bt 
Lll-C.f. 1 1 .'|! ti I li 441i Hi l L"' i‘l.|| I Ih i r ■ 

biff roursE enulvaTeetr tn itiree enllwo FaiLhN h'nrk. rtfSi-ouR 

& 1 . 1 ir| h inil id >4 All e^pen^ ,| i toir C~n fret?. 

The Dodge Institute. Dept. D, Vatpamiso P Ind 1 . 



RADIO 



1'iriii |mJh . V. ill' jinw li.T . nr j'rh" h.ii L ''||un i,. 
rulin'" « 1 4.F,f 1*1111, nh 1 1 ■ * La lUk H'f'*iii* 1 ','l mi't 

hiL. hum i.-f-n I. .r — -! 1.. nr|l|f in .|mi^> ||| M * ? 

i :- i.,r i .-.i.r F * . urll ..II - . rlM^ii und * j*ii | I 

H>-i£al.ilr |.,.f pJiL-Jci u-IILilu. Wrlln IlhJe.>. 

THE TAMBLYN KHOOL OF FEHMANtHIF 
X4i Riln BuHdli-a. h*m*i CUy, M p 



SICIST Al IHiMi: b,r PElEBfJNAL KUL'CEHS llEmI 

1-liHlEEt K ATiNI NCIH -IR p-^ura ^sin’i-t Ln«lTnr- 
F.ipIi rr L r M'','Hhl rlkiSrtil. rsii i:! l-ral . I.I..IR. I'ruiro 
iLwnrrlf-it. .Ml '^si^ iEimi-hrd. li^-i i .liir-rrU* >^ii I 
( l_. r j ] H 1- B - lllJUli.-^ J_pi:l prill J'. IHI'LI I I *i H' 4 i II iiJilI.iii ' 

AMCRICAH EXTENSION SCHOOL DF LAW 

■04-pt a^'M. H EPWt Murtfn it., CliiL*M^. 111. 



TICE VLASiTlL'I nwilr miinufj-rEUTcra nn amen 

■r'a.L'L^indl tnrliiir pr^dmi ilvEi "J 1 L-ubtiJf n -ir| ti^rk mlijij*. 
and.- and KgttIi lei In i '..p - 1 .-a »■ . iinrtii^p jin-l-*- 



ArL G™h 3 * 

liH|L. I .’-: j:a-rl lm ifu 11 U-U-BOTHi __ 

n'jruiEnr IDc Fti>rr ^rlLuri. Itunbe-r inniiLii. pu. n.plifnL fan 
• iM-fld FlMdUflltm. fSntBll illVIVianWH lii;.tiyn if mill ri'tll-i-s- 
WP A\%r, WIlW PLACING me CHATS TfJHt OHDr-iH-i 

W TTil il Ar«!C A fJ'RldtERP. AinhUlaiim n-irtl llJI^C iltirnV 
ffir rr Pi Ohij FREE iHWHkl'Pi w.31 I iiinr , i 

Dili! t'l-llfllt YlHJ- 

FIASTL9C I NLrtl S f If l£?» ,&ipL P.10H- friLhln|ta**TB..Ntw York .N.Y. 



FiMiherlJt ohikrn 
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POPULAR MECHANICS 










Vent Look Now! 

birr if you want to see a real 

HE-MAN BODY... 



W HAT do people my when they see you on 
the heath? Then you show whit you 
REALLY arc— a HE -MAH or a weakling! Do nirls' eyes give you the silent 
“ha-tia"? Or can you FEEL their admiring glances? 

And don’t think clothes can cover a flat chest, skinny arms, pipestem 
logs EITHER! People- KNOW when a man^s got a puny build like 
Caspar Milquetoast — or when bis personality glows with smashing 
strength, rippling muscles, tireless energy I A fellow like that is, BOUND 
to be the life of the party! Do YOU want to be that kind of a man? 

Then listen to THIS— 

In Just 15 Minutes a Day I’ll Prove I 

Can Make YOU a New Man Tool-/^.^ 

That’s what I said— 1 5 minutes a day ! That's all I need to 
PROVE — regardless of how old or young you are, or how ashamed 
you may be of your present physique — that I can. give you a body 
men envy and women admire. Biceps that can dish it out, and a muscle- 
ridged stomach that can take it. A full, deep barrel-chest. 

Legs Chat never tire. A tough, sinewy back. An all- around 
physique that can laugh at ANY kind of rough going. 

Today H a wave of FITNESS is surging over America! 

Suppose YOU are called to the colors f Will your body 
be the laughing-stock of the company or will it command 
the envy of your buddies? Why lilGHT NOW many 
soldiers and sailors in active service are using my 
methods. They know that a MAN’S body means “easier 
going,/' more fun and quicker promotion! 

Would You Believe I Was Once a 97-lb. Weakling? 

Yes, I was — a miserable 97-pound bag of skin and 
bones! But you'd never believe it to look at me now, 
would you? Through my discovery of “Dynamic Ten - 
sio n tM 1 changed myself into “The World’s Most Per- 
fectly-Developed Man. 1 ' I’m LIVING PROOF of the 
miracles ' Dynamic Tension' 1 ' can perform — right in 
the privacy of your own home I NOW — will you give my 
method 1 5 minutes a day to get the kind of HE-MAN 
build you have always longed to have? 



Here’s PROOF 
Right Here! 

Uk* pillion dollars; 
iijw! a 44" nm-ma.1 cheat — 
a t" GAIN I W 4 DAYS!" 

— LJk.S.p Illinois 

dc-stor thinks jcurr 
cuufsa Is lint, in ID 
nave pul r an rnj «heit 
anrl Y* ,f *n my nek.” 
—0rL p 

1 1 hi y rfiui-clri arc- bul-ping, 

I feel like □ lie** man 
Chest m«5wrh|i 3S". sn 
incr*nK 5-”. pij n-wk 
Inc i eoaed 2 1 '. 11 

— Oi.hi.j Ohio 

■MlV' oaln en bleeps and 
I '■ mera gn ehest in V«v 
weeks 2" 

— J,F., Penrtfl. 



CHarlii 
Atlas 

An a^taal, un- 

1 n .icli-rd r-halo 
q- I i t- T J|, t 1 
Wo M U 1 1 V<H L 

PrMc-ctly ■ Be-- 
valapnd mart-* 1 



My FREE MW c :%‘&:%WTellsHow! 

Just a postage stamp will bring you your copy of 
my famous book, “Everlasting Health and 
Strength/' absolutely free. No wonder 
nearly 2*000,000 men have sent for this big 
4tC-pagc story of "Dynamic Tension " — 
illustrated with action photos of myself and 
some of my pupils. You *11 not only read 
about my secret of “Dynamic Tension 1 *— but 
you SEE PROOF of it! CHARLES ATLAS, 

Dept. S3* 115 E. 23rd Sf. T New York, N. Y. 




CHARLES ATLAS* Dept, 83, 

11 5 (111 23rd Straal, N 1 . 1 * VflFh, N. V. 

■ I tin* I ihrU jrour #-y*-L£Hi uf ■■Byn-a*Ti-l£ Tcfl-ilon"' 

Will miihiP ShL'W M.lh Ilf mi— j.1 Kt- I in- ^1 Si-.-:iJE Iiv. hunky 

■ nd t'LiJ- iiaiiKH-i.qFm UEVrUFjiML-nl. Mi-mi Iilu vuUr tftijif 
M EV-DrLaf|i 4 i|] Health arid Etnrnu^lT*. 

"S'k-iHhL' jixlFii- r -wnl<? ' pliiiiilyj 



■n 

i 
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SPRAYBERRY 

RADIO TRAINING 

includes 

FULL EQUIPMENT 

' s - Experience Easily Acquired 

at Home 



You Do FfqcT-lee- 
Civi n-g Ejfpc-iimc-ntS, 

Uan^ Special FcalUTG! ... , 

ALL Designed lo Help Yoii 
Moke Fns-t Progress. 

SPftAYBEtlRY Training 
start* riiihL [it l he btfllYi- 
nine of li&djft . , . unfolds 
eauh hiiIijhmiL Lo a. aimj.>lifled K 
leqHtat. understandable 
atyJe. Ynh eadiSy kenm 
Television, Kr*t|U<pey 
M udM ]ul Lull . S L? ns. 1 Tmc* 
biji. Mobile TCiirLin i Aubo-T.an!k.K AvIaIiOU 
ISndiOp Electron icn, Fn^linilo UFflfe. ILrtdio 
Stfi ILcpnir dellL Ind-lalliLliun Wu-rfc. 

Training Frfrpqrtj You for a Business of Your 

Own T . i or Good Radio Jobs 

The important and fraefoat- ■■■■BpIHllSBUfl 
Inn held li f Radio offers many ,. 

opportunities lo ttoc -man who f 

wont* in jctt ahead. My Trnin- ' WL 

In? ^ill fwlp yii-u win Quick "'•nTBHRu. 

promotion in the Army or Wavy ,i 

. . . . will Tit you for a bright jP|IB9HlV>^ 
oivj] inn carets-. SPKAYRERRY 

Methods are thorough and Ft AO ■EfpjfLTK R k Ok 
t seal . Ythur trainiELK will not in- “ 

terlerewith your present dallca. j_. ■■**. | 

You Get a Dual-Purpose Radio Sot 

I supply you with Radio Parta which you xisc to gain pro 
eup4d(Me in Repair work. These aame Parte are 
used as- a Modern Signal Generator 
and fur LiijczLn] TrncinjCi etc. You'Ll 
find my Course and Equipment fully 
described in the catalog uffrr*d below. 

Ho Previous Experience Needed 

It malccn no difference what ymar 
education has- been. I can fit ym i 
Quickly for a (rood -pay ip* Radio job. 
I mitke it easy for you to grasp Radio 
principles and. remember them. Yuut 
Btieeasi its my Full responsibility. 

lain While You Lea rn 

My BUSINESS BUILDERS show 
you how 10 put yalir equipment in 
aetUflluse in JitmdlmH M on c-y -m nk i o p 
Raul in Scrying Joh* shortly after you 
begin Training. 

THE SPRAY BERRY COURSE l£ SOLD 
UNDER MONEY- BACK AGREEMENT 



COUPON fax BIO FREE BOOK 



BAorf'&f Maf/temafieA 

COMBINED WITH 

PracHcaf Mechanics Simpf if ied 



ffEW 2 ii3*i rfjdifu enww! F*>w you ' 
apw-dji 'siir.plifird ■ywiin ai ulcubstion iwrf by dnfli- 
awn. ■ in. aCruunlHiCv ’'Winder minds-" on (ht 
. r " Eajf may to multiply : fiEur« by A fii;- 
um: ■■■ :* Uiir h - L:!d-fajl f .inLJ nu'iiph^iirur; add 

lOPtf 0-1 rifUr'ES ShlL hChiniA^ ihi‘iEL~duL mcEhrad 

Leun h -r;«po*4r l tide rJe. iiutnwMtef, h-owI 

» r:r, rir l-J-:' ill.jrl.-.ji Hj -,. r . . ■ 

wilh iniiTM, nn\ p li c™l paid t J.!iu l irirfir. i..r «|ijnd. 

I Amur Irwndi *:iA yiui rug^-lAf iivncu pj»Er* 

! template dttiili. . .rruil eee^n TODAY J 

I MEL$(Wm r . 

| PlEtw- K-rid irt« 

Pr 3 ('nrdl Mfihdhwi 






5W)SJi*r«*ii5M3Epl.C.3[MSpChisaflt[ D^fr L _, 

t dtMhli abo-ji ze^:-C«L!«.lJbwfTU[lu*nJ j » y 

bmzi i.““^ .^d." No Dblinru™. I "j*-* Y - - • 

Niftw_ ______ ! . j _ /" 

It V 



U4rm . _ __ __ 



% 



There’s a Thrill 
in Bringing a 
Crook to Justice 
Through Scientific 

CRIME 
DETECTION 

1 have taasht thousands uf men and wumcn thij cHdtln^ 
p^fatable. jileJisuint prof-css-ioPr t-ot me teach you. too, 
in yowr own home. Prepare yourself in j-our leisure lime 
to FILL a rOHunn^ibSe, steady, weH-jaaiil paaTtinn in n very 
nhort Limn* ami at very JunnM What others have done, 

yuU too, can do. 

A3% of All American 
Identification Bureaus 

Arr headed by st«defitp. and graduates of 
LA.S, Thia- fascinating work is- easy to 
learn and the training Is inexpenRLve. You. 
tew, C!3u fit yowr^elf to fill a responsible crime detection 
job with good pay and steady employment. But don't delay 
■ — get the detail* aow. Let ulc show yon how e^ily w-nd 
completely I can proparo you for this fascinatins wnrk p 
dndnjf sp art time, in yonr own hame. Y r on may pay as 
you learn. Write today for free Grime Book, 

FREE 1 “ THE Bl|Je book of crime 11 

13 i Tfa ji thrILEicr. Tclln nboiit iwmc uf Ihv hiOflt 

liikrvHt I Ji^S E'rtnic-I t-VL T |?iiC|?i [inli <i nfciil hi>W llutf Wfert AOliVDd [hnkuatl 

Uue vro L iTivihudu bu^bt by l.A.S, «Bwd 110^— br iure [O ^tRE» age. 

INSTITUTE OF APPLIED SCIENCE 

DepK 1U1, 1920 Sunnyside Ave, # Chicago, Illinois 



SPRflYDEPRY AUPEMY Of RAPID 

f. k,. Sp-hfe.vb 4 rry r Rrui^dOaU 
eiO C U n j vrrf itjf «. W. 

Vd'feah inyl-un . D. t, 

PkeiiHi 1 ruo-lt ray FRE-E ru py of "IlOlV TO M.vKEi JMU.VKV 
IS EAOIO" 



Name- . . l . . ^ .. . .*...., T . |, T ., . r P , . . . . , ft" ....... , 



j'UEdrH'.s:; . ....... . + + . . . . 



CUf Hiatt*. . . . . . 

^ 4M1 pI In r-n-vclocr <k inv-i-tr on [wnn-y postcard I 



YOU ARE UNDER ARREST!" 



™« ENGINEERING home 



With A Chartered Educational Institution 

CCUFE9» la ENaiHEEfliHtij Ivli'r^Ticn I . Civil. T,1 rrhn Ti k'-iit, imifhnO. 
AtiliLLCTiurBi. S-iL-dJTi. A'-ronauil ral. kihiju, StruiE-jrai, MLoInz; In- 

■ Ilipi-t r..L| . 1 II|:Ilwli : .-. I’V-I rn Ih-i mi . SI n tteh', ('li-nrn |.r*|. 

Caur»«i In A NTS A N D stiENCt*: I'liUuH^jphy: K'lui 1 j 1 1 i*7n ! M-Um: 

l r uiilj>± 11 riil-Llh. (0#iL Jijrl-Mfcrudwicri I'Ky'.-lliiLLFjfjii .^h iuliK'v; riiVAIO 
fin.ili^y: J?*l. «i l lci hefft TLiWiIiiotj i.-pw: ltmlTi4wi jiniJ 

ftmUKITii^ ^l iteiuisEiiiS; MjiEJii-iiinLti H ; XtnUn-ttCi: AwrlcaLEury, 

■fle k,i n I ■y-H-nni-py-plt InwTpBHtpJ, JUjlfr-TQ, gh-rJlcIgn Head. CKiCiii^ 



ui Mini 



A 

■ M4RE DRAFTSMEN NEEDED mi \>]anoA m moto-TS. equip- 
I Fiivrpl-r Hi \t la^y. S-pcc'Lal .H ri-nEt-yrj fwaftinp oauri^ iraini 
I y*t u qtlGKLY at hoiu^ En npara time. FRISE lMilL.-i-.n. 

! | N « ohligatlnN, ftddptnfl 

, I Amvrlean §th»l, D«pl A J4 5, Drinal at Sith, tfileam 

I 1 
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POPULAR MECHANICS 






INTERNATIONAL CORRESPONDENCE SCHOOLS 



OFFER YOU LOW-COST 



TECHNICAL COURSES 



Ait Conditioning 
Schools 

Air Conditioning 
Heating 
Plumbing 
Refrigeration 
Steam fitting 

Chcmiitry Schools 

Chemical EnEmeering 
Chcrmitty, Analytical 
Chfctoiiiry, Industrial 
Chcniiitry p 

Mfg. Iron and Steel 
Ptilp and Fepet Making 

Civil* Architectural 
and Structural 
Eiig ! neering Sc ha els 

Architecture 
Architectural Drafting 
Bridge and Building 
Foreman 

Bridge Engineering 
Building Estimating 
Civil Engineering 
Concrete Engineering 
Contracting and Building 
Highway Engineering 
Retail Lumberman 
Structural Drafting 
Structural Engineering 
Surveying and Mapping 

Electrical Schools 

Electrical Engineering 
Electric Wiring 
Gas and Electric Welding 
Industrial Electrician 
Lighting T echftician 



Power House 
Practical Telephony 
Radio, General 
Radio Operating 
Radio Servicing 
Telegraph Engineering 

Internal Combustion 
Engines School* 

Automobile Technician 
Aviation 
Diesel - Electric 
Diesel Engines 
Gas Engines 

MedianU;al Schools 

Airplane Drafting 
Foundry Work 
Heat Treatment of Metal s 
Inventing and Patenting 
Machine Shop Practice 
Mechanical Drafting 
Mechanical Engineering 
Metal Pattern Drafting 
Mold Loft Work 
Reading Shop Blueprint 
Sheet Metal Worker 
Ship Drafting 
Ship Fitt ing 
Shop Practice 
Steel Mill Worker* 

Tool Designing 
Wood Pattern Making 

Railroad Course* 

Air Brake 
Car Inspector 
Locomotive Engineer 
Locomotive Fireman 
Rftilroad Car Repairer 
Railroad Station Foreman 



SPECIAL 
TRAINING 

FOR SUCCESS IN MODERN 
ROSINESS AND INDUSTRY 



Steam Engineering 
Schools 

Boiler Making 
Combustion. Engineering 
Engine Running 
Marine Engines 
Petroleum Refining Plant 



Steam Electric 
Steam Engines 

Textile Sc hoafs 

Cotton Manufacturing 
Textile Designing 
Woolen Manufacturing 



BUSINESS and ACADEMIC COURSES 



Academic Schools 

Arithmetic 
College Preparatory 
Jurat Y^r College 
TTLgEa School 
Higher Mathematics 
TUtlfttatihg 

Business Sc hauls 

Accounting 

Advertising 

Bookkeeping 

Ru^ines.s Correnpond^nce 

Burin-cSii Management 

Cert, Pub, Accounting 

Commercial 



Cost Accounting 

Foremanship 

Salesmanship 

Secretarial 

Stenography 

Traffic Management 

Civil Service Schools 

City Letter Carrier 
Post Office Clerk 
Railway Postal Clerk 

Lurigiitigc? School* 

French 
Good English 
Spanish 



If you can read and write, 
and are willing to study, 

WE CAN TEACH YOU! 

■ Special service and atfert- 
tfon are always given to the 
student who may need extra 
fieJp in Order to understand* 

REASONABLE TERMS 
MAY BE ARRANGED 



FREE! 



Mflil coupon and wo 
will send you free 
sample lessen in Aircraft 
Hydraulic System! 



r — ■ 



The successful man DOES today what the failure 
INTENDS to do tomorrow. Mail this coupon NOW I 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 5657-Ji Scranton, Pcnha f 

Plcusc send complete information on following fcuhject: 



(fFrifAQbm* Technical, Bmhiew er Gmitvl Educational Subject 
J ui/JEr/ft Ttoii arc ml created, ] 



l Nan t*_ 



-4ge_ 



Addren. 

Cr ty 






] Employed fay 
l frfifiif Forffton. 



—J 



MARCH, 1943 



19A 




FREE 7-DAY OFFER! 



Do You Make 

Mistakes in English? 



■VERY ttmr you or writs you straw furt vJiat ’.-eu .ure. U Ij^ 

i ulcus In l~i. l 1 1 1 hi'. tcvojL you nr. a jtcn*an v. no Url;> i-< lup.-iinn. ui-L 

■ .m. ii 1 IniLiriLii^u- pow-i-r i.tl't l'i i[> ynu 

MHihi In ip ja'ilir 1 IkilI&Ii 1 ! In 1 1i i- ftrrimrVIH 

*'i? Eii^th'r ivii:il „vuu -cl* i. rsi-pl mmii.n.i! ■ .1 j/r^ "WfcL 



hh-ILlLLfiiLiiC. I Jink 
Jnj|ii 

I ill TH-wy, ?.i - ii ; i L I it ivlici I yuu -:l- 1 . rtru. I'mnnaml ■ .1 

Enallnti "b-'LII hi'lii you to- your atop mshlii-? 

mlrlnfecn- In ^;n r lM>:ir. r-n ii-^'Ltui l> o;i . | ■n.inuncJAt J oil. In- 

orriiM 1 yuur Yornhuliiry. 

WONDERFUL INVENTION 

Only 12 eilLi.liccx a doy with Rforewkn CghLj-'j new Ln- 

vmiie icici — M ild j-uU i-iiji iil'Iuh]]}- -SiH I : y. nar linuiiHl-i I ni- 

utovc 1 . It tenrhe* i»y I3AUJT— rnnkn* it carter to do tho- 
Jh PI E3 T wrv. iiVonilurfMi -n*ir o*-rr-«H-ri;iBr les-tama InrLuiiu 
EpdlJRsr. i*-jnctij.i1 1 nn. iprnmmnr mid DxpK£DkHi_ 



FR EE BOOK ON ENGLISH **£#■** .ttafE! 

0,'r-cill4r you LhmiMUilH ill -ilEi3la.m, ■: 1 v h ‘ r>/ year. JLl-i- Whl'l 

y|r. Cnidy c-jiil iJm fiir yiAlJ ll niAl h T"> 4 hlni: (U find OUt. Mail i jHJhlnl 
i-finl Eir IUIh vl-j-j.- ininyfc rw flfS Iwoh.. ' KiitV YOU Cjis jTimALir 

CikkI ri'irli-^h "i E j MlnuceK n Day". J l will] pruvo m. vh.i |. :i i i ijh lm* 
yuu. WRITJ3 MOW- AiU bw; 

SMfwIn tody 5c=HnH5l ol EnglUtl,, 53 Sear-lo Dldp., Rocfiu-stcr. H. Y r 



Gives Step- by -Step 
Instructions for Over- 
hauling ALL TRUCKS 
-1936 to 1942 ! 



¥ Resu Its GUARANTEED 



Vi Imil'k. Firrrzr'-nn I In vm-iit: HT-uni -nwtwllh dnjlmi — bul 

fc.yn-_r.rl, i.-^i.tih.-..r.v rnrrr. i nilf n I J TaCnl C-ifr r i^# iuid abkalulily 

-ru|M£Jgi4 i,k'h Itrullp. Wfllw l:-r V-mv* 

F" lii, E F . Ea k- nng u:Jrr If jam nl.l i.i.Ihm ii^nfii I.. -pwniiL 

DICE INSTITUTE. SkMc 1353 . W £. Ufa* St . thkip UL 



KAYE- PDR>ia *41 IrtchyiHi now ha CREATE QRIQmJlL — * _ 

CARTDOrfH St PlWNF lkl - r, . , „ m v RE11.I C-utmu rn-rum C #■ flZ C 

mtHWlBltHTWHIOllNblitkl. JLlL I-bc- Oa.J V ^ #. J 

mam* *. ,d adJrH„ |T, r Jri# rfkaiti. 

BAYS EURWS SCHOOL, Dept, M, Bat JIM. CLEVELAND. OHIO 



Autocar Hercules 

Euda l.iler- 

Chevrol eh Fi-j-rional 

ConlinonZal I y i n 13 

Dodge Mark. 

Ford! Ktd 

OmC St jdebakrir 

HoSi-ScatF 

WJiifv — Whit* Hon* 
DIESEL EitGIJfES 
Bud a GMC 

Cum min » H*rtU-l#l 

Dodge Mock 

HiuBfimin Engines Wiuhuhi 
DliSiL FUEL 
INJECTION SYSTEMS 
American Es-Cell«0 

flosch GMC 

Cummins Timken 

riTFL SYSTEMS LfitSuN- 
Jtik Fuel Pnmti--. Crtimi- 
retti-rs, CJaxbuj Ciqv- 
crncirg, Air a Lea tiers: 
F.LEpTRIC RVS'CHWS 
t Llc.- Lu-d L n er DlJtrLbtJtOrS. 
MftijirieLda, Otneratont i 
Hesulatora. StiirtJnfif 
Mijlnr.i Ac Switches: 
■1 11 MISSIONS rov^r- 
ins in | hd I Is front 2- 

i: |i I'l'd-S tn JO-^pmUg, 
L'lu teller, F.v. ilT A ai C !‘ ■; ( 
Toriiue m'Lflflfs, Truth- 
ful Casts, ti n J vr-risJa.;, 
BraTii. 1 ';, Puwrr P r.q 
jk CS rL3T Brake 5J3-Jj 



LEARN MECHANICAL DENTISTRY 

DENTAL TECHNICIANS i,rr: uFA«ntly Rolled by tlieARMY, 
NAVY jLSLti 3.&Q0 Inborn tqyrj™ k £wtt Liorfliri, OLDEST mchun]. 
Eilhv tersiLi. U'ritH: X O W biq- Frfj? P. New York School 

pf Meehan I m I DanHitry. 12 s W. 31*t St, New Yo rk m N. V- 



Ff! Rj> riL4-lH. c.1 I ft '|ihc*, r-ip-Kydy Hiu- 
^ra.iAd. ^un-i^ii pi Llr ul 1 jlw Iwlrd pint ■ L-r. k. |r-r- 
MflJWBMiOyaliy IihiI*. PWytiHl L^LhiHH. FCiiv. J'-fpt- 
hlhvi Mfm np-lhMifrllr r»mvUi fur ibeir r.icli f]>ihl»y. 

I net >1H H |ni petptL "J.^CT^pp* “■ ^ jjL aia Traw. 

»0W r ru ffHtDH A COMPANY 
ItttFhm Apf, £ram tun r JU. 



BpLuiuMd opportuniiion. Pfepiirn iti^pero 
Lime. Easy uJ&d. N* previouA^xpeHcnco 
Deeded, doth d:-ojj pcku-tii -eduoiii lu ii 
Sunul fnhr free bHmk.lE-t "Opprifi nnll tpft I D Fbi>- 
t^ifrap.i Jk'". ptiftJcliIiixd- uud raj u I Tranent*. 

American Sdtoal ai PfeoLoRfaphy 

1315 Hicbrgae Am*., Otpl. 13S^ . C* !***<►, III. 



ilttlply All ml CdUl^jj L-*[ Off. 
MaJJ St r-duy arid a copy ul 
MoToft'a up- to - Iho -mfisutci 
Truck Repair ManUftJ * 1 E| 
bo 5 cnt ta yuu uL for 1 

days' Free ExamLnatLoo. 

FubUhad by NqTdR. 

The Aula matlvi Susmess Haprlni^ 
Dial TIL SJi Haflltti Hi% t 
I Niw rum. N. y. 



mn, Cpearn. , 
SieeJ-iu : jm 



MoTulE HOOK. DEPT.. Desk T kd, 672 MlAn Ave. P N«w York, NX 

FfUBh me MpTqU'S Nrw Tnick Repair tfamial. If O, K. I will 
n:mi L 12 Ln 1 dfl-ys, and 12 niD-ntlily for 2 months Dim 35 c ship- 
ping charge With final pnyin-cnt, Ip nll.1 tltriurwise I Wl]l 

rftuiai buck In 1 d*y.5. <F*rciru i»ficc fl0 h cash With urdttr.) 

HAhfg: aOE 



DCquPATION ds EtklPJLOVHR 

I— I SAVE 35C:! 



Check. Ii?re Lf you -unclose SB (Fordfri $]B) with 
cDupcm. We then pay 35c .coat*, ^nme 7-rtay return, privilege. 



^ Motors New 1 

TRUCK REPAIR 



^TMEPtES 
SOf' MONEY 



CARTOONS! 



PREPARE in AVIATION'S 

MOST VITAL It KAN Cit 



® AIRCRAFT 
INSTRUMENTS 



HOME STUDY— LEARN BY DOING I 

PrAClptjJ, in-jFiple+p ---Uri LCluAl in-kl rumen hi !hjpni|.hiqd 

hf Ik n lYJwl quilifiK you we ll. pay mg p^iki^ns. wifh 

miBUfiCtdMrt, jNllnei and inilrum<jiM(nfkt 1*4 rtpiiP ilalteffl. 
Stud lor CATALOG today . 

EASTERN AIRCRAFT INSTRUMENT SCHOOL 



in iAr £im " 

16 iEWUI AYEKUE mui BfTT, I.X 
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POPULAR MECHANICS 






HERE IS 
ELECTRICAL 
INFORMATION 
IN A 

HANDY FORM 

COVERING: 

ELECTRICAL E MERCY 
MECHANICAL ENEItCV 
Current Effects— Magnetism 
MAGNETIC INDUCTION 
D. C. Motors — Dytiainus 
A, C. Motors — AEierpaiuta 

alternator 
CONSTRUCTION 
Amuture Winding 
ArmHiui^ Repairing 
WIRING DIAGRAMS 
Reverse Current Relays 
Overload Inlays 
Different Eal Power Relays 
Underv-nltage RMaya 
Tnrapn-J-tttuiu Rrinyii 

ELECTRIC POWER 
TRANSMISSION 
Undotfound Wiring 
Cable Splicing 
Switches— Electric Bells 
TRANSFORMERS 
HORSE WIRING 
Diagram of Connect tons 
Rectifiers— Convert era 
Power Factors 

watt-hour Meters and 
CONNECTIONS 

Wntt-Hpur Rui™ 

Meier* and Init.nj-menta 
Circuit Breakers — Fuses 
Rheostats and Starting Devices 
STORAGE BATTERIES 
Electrolysis — Insulators 
Electric LightEn 
FLUORES 



Sarn Flaahcra 
NEON 



SIGNS 
Electro Plating 
RADIO PRINCIPLES 
RADIO QUESTIONS AND 
ANSWERS 

Radio Tubes — Fhotn Electric Celia 
Electric Cranes 
POWER WIRING 
Substations — Power Station Plans 
Plant Management 
AUTOMATIC TELEPHONE 
Automat Lc Tfciephmne Switchboards 
Tbe Tdvgr tph, RcUy Sya;™ and 
Go Am 

ELEVATORS AND 
CONTROLLERS 
Ele vator Wiring and Operating 
Instructions 
MARINE WIRING 
Electric Ship Drivd 
ELECTRIC RAILWAYS 
Electric Hearing 
AIR CONDITIONING 
Motion Pictures 
Domestic Refrigeration 
Air Compressors 
OIL BURNERS 
Pumps— Wiring Calculations 
Soldering — Brailnr 

WELDING 

ESKCro-Tharaptut I ca— K-Ray * 
Automobile Starting 
Automobile Lighting Systems 



Ignition 
Elect 



[lectrieaJly Operated Tools 

Bwady Rafwruncw Index 



YOUR OPPORTUNITY! 

"AUDFLR HANDY BOOK OF PRACTICAL ELECTRICITY/' endm^d by hundreds of 
Mjiericniw< workers, you t^o ("an pmfit hy the personal ownership of this gnud h*ok. con- 
taining the practicalinfiiftnatirtn that every elcet ri ual man enn iMt- Clear — concise —^plain- 
ing the essential facts, figures and rules Used in good general practice — and fully illustrated. 
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COMPLETE 

PAY I 
ONLY 



TO GET THIS ASSISTANCE FOR YOURSELF 
SIMPLY FILL IN AND MAIL COUPON TODAY 



Mo-.-. ASK TO SEE IT!... 



1440 PAGES 
2600 1LLU5. 



A Practical., Qtfich, 
Ready fteleitjFv&fc. Givea 
complete instruction 
and inddo Enformation 
an electrical sohjfceLs. 
Every point clearly ea- 
plaltiL-d in plain lan- 
guage; and with dia- 
grams. Eiih jin-el* ar- 
ranged pnign.'fMi vnly for 
the student, nntl com- 
plete indcK make* in- 
I&r motion inatunlly 
available t q professional 
workers far ready refer- 
once, A time fthd money 
aaver. A competent and 
dependable guide and 
helping hand. Sooner or 
Later thfe hajtdy book 
will answer important 
questions and help yud 
to handle efficiently all 
kinds uf electrical prob- 
lems. 

M AUDELS HANDY 
BOOK OP PRACTI- 
CAL ELECTRIC ZTY ip 
la bringing a helping 
hand to hundreds of 
workera and if y«u will 
agree to examine it h the book wit! be sent tuyau 
on approvaL for one wash's ms fcrpSnat Eon. If found 0-K* 
Luyi>u p it cant*; paid for Iil i monthly payments of 3L0Q ra*li. 
If not satisfactory, book Ls to be returned in on* week. 




THE0. All DEL & D0. r 49 West 23rd St., New York 

Mail AUDELS HANDY BOOK OF PRACTICAL 
ELECTRICITY (Price 3-1 I on 7 Day*' Fr™ Trial. If ChK, 
I will remit SI iti 7 days and 31 monthly Until 34 is paiiL 
Ot herwdsL- I will return it. 



Name 



±\ddr™ 

Cl^i'upiLtLur, 



THEO, AUDEL & CO., 49 W. 23rd St., N. Y. 



Referenee- 



Fr M- 



MARCH, 1943 
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Rmls-is [- ns ore important 
NOW than ever, Vhou- 
aartd^ will be needed in 
■tliun a army, navy, and 
mqreial work. Our latest course 
gives yon basic instruction in radio operation 
and reception. Airway Weather Service, Aero- 
nautic Radio* Servicing Frequency Modulation 
are all covered* 



Complete HOME TRAINING 

in Cil/lfA limp Mak» 11*0 lime 

ill jpui P mile [lh mailer tlw prlihrLpLui 
uf lliis LuLe-rtnlibg mid prollldtilfl pruEMlUm FJL yoiiTHL'If 
for mi ibiftdrluPil r : 'lL In I bn LrcixmiidOtm lilTuLr^ nrvw bik- 
ing m U i-M, Help III win tills: iV;ir flailxkfr. Umimi 
II Ikim L fflnr jiI.lil, nrml f&r lliLs bUt(«nrs--Jt t * i^Ll KK, 

Ancncjn Sthwl. frcpL fi.Hh, Drnurd at &Btfc St. Chkap? 

SEND FOR THIS BULLET JN FREE 




4mflun ScNat, Dcpr r R34S P Drcxd An, at 51th SL, Ctiicagi, III. 

GeaUtineia: Swifl m# i^at Eli bulletin <*irnrinE jinx-iu] min In* in 
*UbJtccl& Clltrffe4 li«l«.m. No obligation on n*¥ nurL, 



f] R fltfJO □ A^l at Inn 

n OrikftlnA vi nd Pva-lgn 

Tor hi?n and Winrmsu 
U Uia-t All _ u uni ln£ 

ffl r M a Rii r lIlj e ii ti n ft 
f! Archlt^ttlfv OulFiUndt 
□ Au I vmvt I vu tin £ I ni'v r I □ ft 



fl PIoa-o-I V,n ft I «i^Orl n ft 
U High Sihovl Cuu f*l l 
|_J RufTi^isratLiicL 

□ McL-liunlf-dl Fn^LnccrLnA 

□ riiiNlfcii 

□ NhlpbuLIdJnA 

□ riitL'f * Jc LlJ ]• rift In vvf in £ 










in 90 Days at Home 



Learn this 
Profitable 
Profession 



IfuniliEdi of mrni mi il WHUfn ^f all a£i:n IS -55 hiuN' 1 Si 0.11^1 tn 
£2ii.|IO in A nLnitl.fi Cla? fining trlublLdC mvi'illlh *^1 

U^dffl-TlieTanr Irmnru'nfc^.. There I- a hifl demand from 
lifiH|ilEj.U, :-:..mi.i: linns, Cliilri. IlfWlori ih.J jiTlvUfi jiiclrnt^ ni 
vrf-il « i [i;>i;Tuin I L im Jdrr «■ E- L h 3 ■ 1 1 1 - 1 1- L n C Jmit n-wn nfllrf- 
1 . 14 th 1 1 m infaroMinj! m-jiif-y -Liikllni; proEMalcn Lrs ywr own boms 
liy ri.ifcV : hi mi: it I j nnr Iwiliie 55 ll> l.v chump, Slime JnslTuctun 
us Ln cur NATION A LLT KNOWN' wlitont «rhqpL A cllplcuiia 
Ii uvmnLcil upnn runiirkliciL uf Lliu amroc 1 . Count mri br- ppm- 
pLrtnl in \\ 1-n- i manlhE. II kh ESchinri trn Inins I- 
i lit neWfiMrr. Many tarn bin innivns" whll* lr.ii II 
lll)C. '["Mr AtPUS 1 :■ ■■- 1 Sm\y Mi-miI llUhn Ifr'ill *if Em-. Ii 
u nd w^iiLfii itaJjitii In Muitgn nml HiyBbllHTApsF, 

Anatomy Charts & Booklet FREE 

KilpuII thhy uJul v-v will Inelud* ii n LToi m ccct. 
nmlLcil illGUoFinrr, paLeni-eU redue-lnp toIIiit arm 
H>dTO-Tlictn|ay niwplloa w Ltiicni i. tjil- 

ri'iliii iiije *JCULP^ Tt\*y Ho wi>nH many ISitk-e. 

Elio mrKitf-El luLtlm fir 

Send c*un»M now Tar Antt4m^ Charts and bunkfei 
□I uhul*ortiphf inti 3»! I (et 1 * I row HJttOuOlUl Ur^il- 
ifaiflt. Thti* will b 1 1 b« itnt ftnitsafi? — F«EE 

THE Cdlc-ic ul Sa«llkh Maisa^u 
P0[rt. — tm £. Oh In St.. Chitauu 

Vr.il i?iiiy s - ■ r, ■ I imu PR EE j.mS iio*1 ihii-l „ AnnltimF ChflTlI. 3*0. «KlDt 
■milEliiLn^ | ii- !■ 1 1 !-_■■ r 1 1 ]i L i j.i:iS Ls'Luri- fium yTLiduului. anil ■ ■ i : r ■ ■ ■; i ] l- i ■ - 
dut^lla uf jiiuf fififtr. 



Name 



Addr«jj - 

CltT-— r,.™....™.— fiUllw,.-.. ~ 



PARKSAI RCOLLEOE 

PARKS AIRPORT EAST ST. LOUIS P I LL^ 



Offers YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring lit AVIATION 

A it re dlLi'il by IND lEIKhPlF BU[HrEDEf-Nd 4 OTt Of PuliHn Tnitnnl 5 cjv. Tn^ 
uUm[«J ^liieif ]l':SN in Tbc IHeecserr or ChSkecH und raJ-nnlEief, 
h>$ ik%l iiy lIip I', f*. t>mc^ uf UduraiLan. U. S. appifiitHl m i finn- 
nscirrl J.L tai Mind uiul rLvLnif s^iiucd and SIwIuhJW Bdutul. ALTrciltlid 
bj 1 1 : 1 . ciiuijijjiil i in: il it II L?i>j L'iiLlp-:! Slnlnp Arjuv Alp t'r.ipfi In fiLvlHai! 
II: Jlit 4 . 1 . iJ lni'iii atiisjL LniLlkhbi. Ojwii \u IlI^I. -icKir^l fifndii^riri 
roll H tftufiet lead ta □. S. U^qJ-ces- lit PrufntLiurinl t-’ilrhnq, A’jijlinn 
3 -VeratlO-n^, MilntCfianc^ E ng hKIBCi 1 i II u , Awsniulkal Ejiflinccrinu. 
J'WESTY -TWO TRAINING I'LANLvH um-iS En [HOftH lijllMl Jlls(ht 
S mLnimi wliich |!Te|Mr« ertduatca f<n' ;ilr|iai^ | 1 inlil fifi^TiiLSftU. 

LTV i.T t P L Ijieclulikti Ln i zrimEi ftrliin r-T qL'Urlcin, 

I ■: 1 1 1 1 :■ 1 1 j 1 1 1 - m C lilililesl 1u u lnLu | uf JJ0i> CGhim.rrrtlJ.1 ftTlu LIon Ifudsatl 
I’nli-iiciiy i :iii>lljiimL L>f sro. 

.lirpurt, , 2.1 liuHdLnKE d^mted to srliwl pbrjKJHI elullifc-LTEl^. Durml- 
Icirl ex : ■ 1 1 >. I ^LLnkni lull uL II : c f ‘■..1 U-|f p, 

^tii- Si-i^ r i' i ii| Mun'h l!y, J^end Si.nir-Iird ik-u ,■ raralii*. 

ICjh YFAR Rtjslstrar, Dept, pm -3 

ICHII |£HH PARKS AIR COLLEGE. East Lauia. IM- 




. amHtTrao t'la Jil u. jr-a ■ v ■■ t in .ioinu ilirE^ P:a 6l in j irh^ra 
in. du erdliB. h‘.j,h !k> nm 1 !. rj. L 1 . k ■■' f> vf flU . A n>jr>n 

r W.!'a'i nwt tarpvflt Jld J.liu In lrKtiir. Jla hi- [^r«ibngir 
l otjnv i n l„- ► 1.1, H. Atet ,Nnvr r liiniiv, hiL- bhJ U^ult.I, i. ah t 

r. Ru.I.tl. , Ur-iiitni. JrnmiiTTii.i-i Jttrrifr (xin afjif *n r 

v- >. I. L i-iV-.-.i thruU^buLit ULb Ut. Lad ^LUii and 

H l>. 1 • A Owjtt m m 

SECRET KNffCK OCT BLOWS Brd DEAIJl BLOWS ^e. 
ABO-VE IHe WAIST WLTHOUT Uii USE OF FISTS 

i :tU frith lm o( fi -rrynH- '“rikrt wihh * f h^nd *nd nUIt-irHld 

C.FH- -UJ* iprintti , r .jD#pCriiiCFfiUlile illuJUalkita. 

N*. 2 . A r-i-ardB -'wi ■ £,^ tr ~t of i\, Ak.r.i PI -^* th«l »-|iP 1 

hr.lij BITJ H^B'i^ild- TS ». i-s ■ . . iralUn-, SlXc] 

Mb. i- Al-t-ann r.i! ■ t_,L n. K A,wr. rh^. ri^.-x A \, vw hw 



New York 
Eleetrieiil 

Ask /or free iliusirated d*| a JhJh I 

booh ict kirmiu I 

44 West 17 th Su N- Y* C 



STUDY AT HOME 

With A Chtrtered Educalicnil IUStlhltl«n 

Count* In t Ntl n e E R < K lertrlruL Civil, MerlHinlc*tr 
Arr-iLiiwrivirPl. til iMin. Ac-mnnuLh-pl. Kn.-dl-<.i, Sfcm>i-miTO I , hLh>miv. In- 

diiElrlnli KlcniLa/. ri'i/iil L-um, UArlitc,. Chk-nilLil . 

Cnunc-a || k ARTS anp science?: fhikihiipliy; Edvcijj Ion: 

Puijiir FJ'-aSrh: Mo>1i>:uL J uri>pnj>J^ii^ch| P^j-t-hDilcisy ■ Soo-Jiiltkg^ i r^ij-fc-l ■.'••: 
ChtmPHny; ^kiLdi?v; FniI. S-i-iiF-ii-r-n : Tenoli i it> : E-ivm, Fi.imiluhs :m 4 

AJM-liittk.iK: Wa(hBinatlm ; ^Untle*; ^KriC! I Lurf. 

MC Ki r lry-gMiy-.'rl t ImcrKfltfd, 4ttUUC. ShLripdJfi Haad , C bicJudi 

AT HOME? 

l-itnirii 1 n ■rcilnr plwtCifl aUSd mSnlHliirral 
I Lffl OIL N.h|iN >- li.'.- nTnnrlnn^f n^leil. C 3 <*<hI 
d-rtli*n*l. t-i'mL for Fr.-r^ Tu> 4 |l r t r '"lifrMd 
ISiiocy it ETiihii" p and rmifruEOveta. 

watmsnal art scHqfli, 

l.din Vi -. Ccp-t. ChiJAtia 




OWN 




Printing* Business 

Oirila, L IgJCl.M.KlJLtlriiMTjf^rc. < mum! prnritlJlftflim (Jmc. 

YDUPf flWM Erntini canln. r.-i i r- cirliH I ■ ■ -I . h uric, 

Kir^ n.i'-n* 1 -' P 1 "ii" f Urct pu|ipli*d. Junirr Pitu $K, Srninr Oirt- 
llti Troni j L7..1|, Iiiiimd nlrc-n. prlntJi.i; ,.,l Eh.h.j^iJn^ 

W'ri«i lu|_ l'5f#' MLtuDrt mill 

MEfliDrN, CONN, 



•Lkb F".L! dfrtEl frn-m Iji .■' L- ■ ry n t v 

..I I JcEniJh KlLitf. INC. Mj-JT. 



jh Afastts A€&n T/uUh-sjI 

" TOOLS, DIE MAKING, MACHINIST 
y- & SCREW MACHIWE TRADES 



LijfiSn ^ r - Ml; I I tiffcir. -l IlFf >,'!-£ Jfll. ilMirt I It I ■ iu, I Li-,, VT ^l l U it 
|-s.-! :L- , ,. . gl jr .mins nann Sn, (lm 1‘ulLj - □qulpueil' NhnpH. 

‘ J sr.. ArtULil Jillis! rCil:- 1 ly, L J 1 1 1 -: kly . 1 I F| 1 ’i;i -j, - C.f y.lf- 

fe'i j j i ija. JlciI r-r □ nyi Lnii 1 FTiK K FlnpluyinmE S-trilpe n ihI riniin i|p]i 'j eu-ni 
kMIk li'unilnp. Write- farFlUIK hSu^ k "Pmctl-nal MnuliLni 1 HI;c>pTr:LtolMR '' 

allied screw machine co., fSctiool DM»len) 
MS Watt Laka S treat. Dept. PIH- 3 , Chicafo, Illinois 
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POPULAR MECHANICS 






:1 nOV c»' * 



A NEW KIND OF GUIDE TO HELP V 
"ODUCE MORE -EARN M*“ 
ET A BETTER RATING . 



GET THE JOB 

YOUVE ALWAYS WANTED! 



FIRST TIME 
A 600K OF THIS KINO 
IAS EVER BEEN. PUBLISHED 



CORRECT 
MEASUREMENTS 
WITH (SAGES AND INSTRUMENTS 

Iiif?y do I/*r In.-itf.’Huf/itA fin id (iin^n f 7 ur* 

rertlv — Tbnir p-raper nr .-it inn . .. . tfieir 
proper tension,. etc. 
liow In facial Gasfrm nwJ Jui.t Itnih 

Alu-'g rate, dntailed j~N7t±Ui niff Tor Iwilh 



English D i'll? Sj-A tPms, 



This Book Shows You How to Make 
Quick, Accurate Mctisyrcmcnfi 
Mathematically and with Measur- 
ing Instrument* and Gagcf . . * 

Haw la U|A Imlilc an-d Outside CuM^r4 
FrapiLT Reading ol HiM-rTKiphrcdllo > 

Corrc-cl tlie of Voml-er Caliper* 

FlbSwrlnii, C«fliirtetfl(;?l Me aaurojvionls 
fiaw ed Head Vccmle-r -an if Eu-vc-l Protractors 



N ( J\V 1 1 Rimpli fit - 1 Rn You Can Lon rn 
ip Vuut Spare time thr Currrct TTs* M 
McAS.il r in l; I'iriges .“inrl Ufvift? -ITkd th*i 
Qukk Calculation-: .MuasuieHKfLlii 

MilheJaailtally- ., . All in One Cam- 

plrtc YoLwnr. 

The- rnirtplicatKl Problems of Mea- 
suremcnl: nnrl CuLiiEiktiim ConFpantiBR 
all Skilled and Semi -Skilled Defats 



If m r" to ITtpj.m *frr It.**niinjr* irnrJ ..Ifrnphii' ■ 
weiti!* — Proper VrDj- la Lrannfcr Liiii-nE 

p.pd rtlipH' rnw-frnreflttJnlA tn- ]Ptmq*r 

scaled and ruiiiink- 

TV-f KIT tiff .1 flJld J.-: - J.- -CfZiT-ri ,Yf. -0 jUi':- f me ?' ! > 

— Prod id ci ion Pti/bScms flhd eiirrccl: 
fruAJ-upniiWiDLs \a *|X>sd pattAfLlion — 
mfoce -reject tons, 

ACCURATE UEASUflEMFHH GY 
MATHEMATICAL CALCULATIONS 




Wwfcu. Members of Ihe Army nr Navy 
Technical Rta!F„ iicrw easily mastered 
wlLIi this New Cympki^ Manml oE 
Mechanical, Physical and Gewnetrk 
Me-aiurementx. Equips you fur super- 
vision, inspection and ErtMvr paying 
technical positions. 



F f> i i-i riJn i- /nr DttiTmmmg GcoHittyani 

Alfpcrlw, CurVCX, -Sob 

jda h Coney* Bjihuru:. uni oLher Geomet- 
ric FijruTes. 

jYig'ii'Ll 1 !irn i Jirf Fi^irrinff FfnjtfTiit.', of 
Stolid* — ifuW la Calculate V-il upiiv 
I Im^iiy i, Tension, Btre^S* Terebon,, 

Elutiatr of 



How b Uh Pitch and Thr-e-ad G-.»k."y 
The Uae ol Shifvl G*Ro* 

Correct Hit «f weed cape* 

Hlpht Way to Usl' Ur ill Ga^c-i 

Mow to Dctu-rminn Weight* and Volumvil- 

He»w to Moanoru Oensiiy of Solid* 

How Eo Caltul-Hlo Density of L*4iipid> 

Mow lo FIRW* Specif ft CfaiPlIj, nf SolldK 



Methods af Measurnnenl rontain^ 
[ 1 'iL basic data of ovcf i: high priced 

t^.hiiii jl hiJH^ks thflt VrH'Jil cost you ClOMi 
lo ^i>.eki L . . yet yuu cun own. Lhis 
MeasuiemenL truidti [or only 
3 1 o& r including a FJiPE M.uhipsNts 
Scale and Protractor. 



F tf-r'hiwrJ.'rri; fi>r Cxlcwliitilip FftiflCfti+U of 

Liumdx—llnvt to Detcnnine SjureifU 

Gravity and Density by dmnparison 
and Hydro me tep MctEiu-Ji. 

yip(li?\r?Trttf Jfcrrf tiwt Tr ir. | iu?|Fj| , r-:v£ [y-ir^ 

t'uf^rienr of Lmttir liUyjmr.Ttnn —Jii- 
teiudty iipj i^f Iftal Jin:|. Jty 

.Jb-EteUvIi- to ^Olida .and L.ijiii 



How to figure *pecKfir Gravlt) 1 nr LUiuorl** 
How |i> Ei^elleil^ 

How to Mc-axor-o ToniJon 
riinjTjn^ Stros* and Slfaln 
Mua-suriim Tonilld StrongM 
Hdw Eo Fljcure Tar-Gtan 
Hoot and T^mpif-rDiturc- Aloaxuroinen t 
Mua*uriiij; Hr-.H TH H rrnan;oupkis 
Delv L rrFilnlnR the CoefflcJeint at LlBiear Fi.f».iri- 
wlon 

5 p.H?-tlEic Heat ol Sal Id* 

And liLhkT □>■.' iiin.LTvc.U ond mn.Ui- ^mat-leal 
nii^i HProm vn Is. 



BOTH FREE 

If yOU ACT HOW! II 

T> >i iRrr>.- 1 *Fi‘ITiidi fYn- 
Uwthr **i a Hw.+iInMi 
w.L- E^. 
liir- enr w,h ._ i*ulk 0 f- 

miii hi «|Pii r>#p to i ^ 
Nflbr cep, nl W*lr.i>JL 
nf Mui t'B-ifc-il." 



MAIL THIS "FREE 





I WILCOX & FOLLETT CO. 

llil Ss. Wd hrLLh At*., Dipt. PM -3 
! Chitq^a, I - hull 

I hidl* IrR-hd Mi fiLi1 i pa'd ni^ bD<A, "M«Hhadi nF Mi-n 

r-T«l q«d o FH££ Pra^ruslc- hflk. Enclo-lld il *-t m«*r 

«d*r fiar f-F-SI 1q ccvqr t airplplv pn>»th>, I can | *luln +fc.» bank j r. 
5 d a n l ii I am n-nF ^cmp'i la! p iaFilli*dL 



NAM | 

A&DSISS 



GET YOUR COPY NOW 



CITY STATE.. 

□ if v-ru wn>r boot 1e b# i*nl CJQ.D. 

[F?ii-q-g« Dt-d G.OJ?. ebar^ii »ihn.j 
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Xfiilued Electrical arc needed now. It T i not 
how young you are, or how old you arc* The quest ion 
(3— have you the trainsaE to hold a porLicutur job that 
pkiuat he lined. 



/^ELECTRICITY 

^ IN IZ WEEKS 

OM REAL MOTORS, GENERATORS, ETC. 

jM^MtarvOL ifouk Z?/Lainiwf 

Eleetririty 5a the mighty p<jwer behind our Victory Pfo- 
^rjiin. Trained, Klectrstal men aiC peeded Ln the armed 
forcea and in industry,. YQLt a.r« m^ded-whether you 
Sn; irt i_tic ilnifi or deferred i PREPARE FOIL YOUR 
PLACE this amazingly ea&y wy* “Learn By Did oft" 
In 1 3 iw-ifft. You don't nqcd much inuney— I U fioanec 
your train! lift. 

“ Learn- By-Doing” 

Come t mini n r ii EASV. PRACTICAL! Hen- you can 
train in 12 we^k?= — not by books Of ItttQm, but on real 
actual electrical nracliincry asud apparatus, You 
"Lenm by l>oi 3 ift HN on leal mot -ora, Rpnrrf-.iLor^ awitch- 
luiards, yaid ail types oI practical electric;*! equipment. 
Get your training first — then pay for it Irt *as y 
monthly payrartiita after Your i raining period U 
over- If you ax<* short ai m m^y to pay for 1 i vine eiswosea 
wSu Le you axe in school* wc'Ll get you a part- time job so 
Vfiii enn “ffiirrt while you loam",. After you enuhasitr, 
we Eive you LIFETIME EM PAYMENT SERVICE. 

RJght now Em including an Cztta i weeki 1 Radio 
Course at no ejetra tuitidn east. 

Get the Facts 

This adiool is 4 3 yesx^ old— Coyne training U tested arid 
fjruven. Mail the coMpoo and let rfle you the bi^ 
ffte Coyne B&ofc Hod my complete story about how I 
help ymi ftet the ifalnlnfi you neod for a ftood-p&y 
eleetru-al Job. This does not oblinute you* No Ktlesnusn 
will call. So act at once. Just mail coupon* 

If. C. LEWIS, Pr*sSd*nt 

COYNE ELECTRICAL SCHOOL 

BOO So* Paulina St, DepL tZ- 72 r Chicago, 111 . 



H- C. LEYnLS, Hrcfirtfint 

COYMli ELECTRICAL S^.HfTOL 

Slu* Paulin a as feet. Dept. CHicn^, 111 . 

Send me your Free Book and tell mo about your plans 
to iiclp IHL 1 . 



NAMR- 



ADDRE 5 S . 

CITV STilE 




A GREAT FUTURE I 

CdmpletA Acrnrwmtical Enyhltekin-g or MiGLai 
Airiation Mechanics training in ihe he ht( □! Eh? 
ALfCTifl indujlTy- GraduaLc* obtaining imm-fl- 
dj.-iLc CTnpL*vrrtPBl' HY“ i g inTolvod. Avta = 

bon'l farurr.Qit 3chaoL eetabltatlcd in LIJ-SL 
Lorefeed Ofl Grand Cenlnl Air Tcrntkt*), 
F-or hiLl irdarnn alien. address DepiMflien-1 PNI-3 



<URTIII 

TECHNICAL 



U 

& 



WRIGHT 

INfTITUTe 



GRIND CEHTEIL AIR EERHIMAL 
GL [ ND Alt (IDS IN GlltS) GULF. 

IMBBMHBBBM 




More lobs for MACHINISTS 



and bigger pay tor men who know their work 

This bijc huiite-atudy and re to re nee couree jrivcg i^u the 
practical facts c»n Hjaehines and metbLHla you need to ad- 
vhnee an machine shop work. Take advanliLk-t; of the other 
siiuii'ft experience a& found in h-poka. to igIy£ your 1 problem a, 
iciL-risjiSi* >‘eiur efficiency >, with 



The AMERICAN 
MACHINISTS' LIBRARY 

{. vOltiltlfF — lit? page*-- Z51& llluitratlonv 
■; A [Dtnblnvd H*F«***tu:dr cuunt ind rrinr^ncn Library? 

TtaN library nr mupklne slirsfi pranirp wil-. writ leak Enr prac-Mcai 
Il jflrrsi vhht ltn: l>eHr kilOl-hnds fur every k^iid oT Hi|LrJilm‘ fllUO WMl . 
I? rmlEy BXDlallkfl UlMii'h. ilfiLh. uEKI nrbs;r riuu-lilne TOOlS BJU? '«i«lr 
i > 1 1 f-t ci 1 1 1 :■ r 1 1 Ik ieLoi 13=11 5r iti nr hi lies, f p«dB ftnil ff**T ilt-lCTi 

run! nmiliiciLuEi, IIk- 4 am! ii^riiF^. puiieli ai'd dhfcwork. nier^i s irmn- 

lui^. efe.. et4! leakily rfrstren— I'ninriLMely SlluscratBiL iheliPKi kltid 
i if in*-i§> iq lSlo taacbLnc slitui snuti wlio n&nU uiivaaco lilumm. 

N« muFitjf down — spatial price— o*«y p^yminli. 



EXAMINATION COUPON 

Met R A W- H 1 LL BOOK CO. F Jifl W. 4Znd SL, Naw York 

E«id ittp' tor teA *n*r7il3iatJon lTi#_ jlnwrLPBn 



j : i LO i|»¥4 -"nJ 
_ If not wiiiitM. 

|T& Hn,u r« prbirapE ghipm^nE 



l.lhfulv. IT UllffBEtliry 1 wi Lk dfrlKL *. , — - 

• a.UO iri'.'i Lii'i’ u-Jitl I nie r-rkH- i st f Lfl. HO kH paid ■ If nut w«iWf). 

I will fulil m Vn< klDfl*i 1 «ih|i,«.IhI . d 

writ, plainly inu fill in fill lin*..J 

NKiar r x ....... r . -. r 

iLiMlit .tJ'JT'/a: 

Cliy i.1! :L H Lrr.C; 

INlhkllcn . 

^,'ji-i: m nf C '.iri! |hi.Ii> . , 
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POPULAR MECHANICS 






Why You Need Expert Assistance 

Tb* Falfnt IjXws were enacted tor jour benefit— to j jjv* you prutoc,- 
tum tor the features iif yonr invention which are Patentable. Hut 
thwc features m-ufti l>c lipfulEy and curia ively eei forth in, the form of 
claims. This phase erf the praedufe is go comply* that the Patent 
OEIlcu mivinen the Inventor to L'ngagc a competent Keeiatai'i'd Patent 
Attorney. We maintain a Janie etaal— carefully trained rejriHU-rcd 
patent attorney* expert draftsmen — experienced searchers— to 
aers-e you, Vie have been serving invented for more than 20 yea^ 



Take First Step Now 

With the Patent Guide you wiH receive: si too Free a ''Record of 
Invention 7 ’ form which will enable you at &ncc to establish 
the date uf yciur invention h be tor* you fll« ynur Patent npph- 
catiom 1 h Li liter wets yon nothing yet m uy vital to your 
eiieeeKB, Remember— Ln Patent Matter*. ACTION fn T MPO J l ■> 
TANT. neLay can be costly. Mail 
the coupon In an envelope, or 

puaUi £1 on a penny poetoard NOW, CLARENCE A. O'BRIEN 

art if 

HARVEY D. JACOBSON 

,f W'orj.h.y of Vgiur Tmst 77 

P^l-st e+trd PiErnt AUani*^. 

31 -C Adartli G wilding 

Washington., iD. C, 



illustrations 



LARENCE A. OBRIEN 

n HARVEY B. JACOBSON 



CLARENCE a. O'BRIEN AND HARVEY B. JACOB ^ON 
fitgiilErri Pileril Altaattf briaru I hr Unitid St-a Ies PatMl Oltlu 
3 PC Adams E wilding, Washington,, D. C, 

Please send mu your JB-Pngc "Patent Guide tor the 
Inventor" and your specially prepared "ft word of 
Invention 71 form Pit E li. Thin rtKpECMt docs not dbll- 
E»te me, 



Name 



NOW Is the Time to 
PATENT and SELL Your Invention 



Nmv, ns^rc ihsm ever before,. is the rjfcht lime in patent yanr Inven- 
tion, Whyt Because imuiLLfacilnrciH cvi'vywhcre presently eu^n^ed 
in war rrmiuttirm are looking ahead to the future by buying up 
patent t-i&hta now, ep they will have new and attractive itema in 
binhc and sell tor civil ion consumption bs soon as, the war h aver, 
This M whnt happened during a? id after the laBt war. Hence, the 
Mnuirt thin e tor ytiu to do is to look ahead to the future t* in-. Protect 
your invent ton. by apply inn tor a pLiLeiLl nnw, ije> you will be in 
pnaitinp to cash in nn nn outright *alCp or cm ilte royalties ynur 
invention wpl brinff. 



Patent Guide Shows What To Do 

Opt H 'Patent Guide for the Inventor" anavcni many important 
fjneaiiostH enneerning Patou ta ihrst inventor* constantly ask. It collfc 
tv hii r. facte, details. filrawing*, Rkekcbes, etc, are pirn^snry to apply 
fn-r a Patent: how to protect your Invcnthm through dsiied and wit- 
neflsed disclosure; how ty do (bis AT ONCE tu tmtognard your 
rights : how _ Patent Ollier Recorda can he checked to determine 
whether the invention is probably patentable before filins fee* need 
be paid ; rii?cuuca cob la involved and a practical way these can be 
paid jiK the applicatlun p r^grnsg-cg. It lullti liciw some Inventors ae- 
ro red financial hacking; how many uimjdc inventions have proved 
larffe ciimm^nrinl aucceiBBe* t hnw Pate n tB euvering Improvements 
uhHj can be pn-jfitahly utilised and marketed ; trl]* count leflb nthvr 
facte of interest. 



City State...... 

I Please write or print plainly, h *— 
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Hanger for Wall or Door Extends for Extra Garments 




Fits Over Broken Spout 

To assure the crystal clearness of poured 
tea, a handy lip for the teapot spout has a 
built-in strainer that keeps the leaves from 
flowing out with the liquid. Adjustable to 
fit various shapes and sizes of spouts, the 
strainer can be used to conceal the broken 
end of the spout on a teapot made of crock- 
ery, It cannot rust and, according to the 
manufacturer, it will not become clogged 
nor drip. 




Travelers can always have a bracket on 
which to hang then 1 garments if they take 
along a portable hanger having one end 
bent into U shape so it may be slipped on 
the top of a door. Extended by sliding the 
arm outward, it accommodates eight coat 
hangers, and its use does not interfere with 
closing the door. An extra wall bracket is 
supplied, by means of which the hanger 
can be mounted on a closet wall and front 
which also it may be detached readily. 

Snap Fastener for Metal, Wood 
Is Self ^Attaching ~7yj ’/PS'g 

Snap fasteners, formerly used only on 
fabric, now are made with a self-attaching 
push-pin base that also permits their use 
on metal or wood parts, For joining wood 
pieces, such as a cabinet door and shelf, 




the snap sections are eased into the wood 
like thumb tacks. They arc attached to 
metal by inserting the base pin through a 
small hole in the metal and into the snap 
section which is specially constructed to 
hold the pin in a tight grip. For fabric, the 
pins are made in several lengths for vary- 
ing thicknesses of material 



WHERE-TO-&UY-IT INDEX OF POPUtAR INVENTIONS 

Hanger for do&r 6r wall 

Ark Mfff, Cc-. I Mi Spring Omd-Pis, FbilSdL'lptlLll, Fa. 

Strainer lip for teapot 

Aitidjh Froducta. I lit,, II E. «th, York 

Self-ftlltrthinfj in oj> 

EcnpJrr Kntlon Co.. IDS E. 2BUs St., N**' Yo&ffc 
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POPULAR MECHANICS 



Take Your Pick of 220 Little Blue Books at Bargain Price of 5c Each 

THE IDEAL GIFT FOR SERVICE MEN 



Add Ie per book for packing, 
handling md cnrria.se. Order 
by *L Irasl Z4J 

bouki — BS rnnnr mnTv. AH Jfti'li 
like. 1 siEfeZLdih aiti foreign, le- 
per bank, prtpiLid. If JOll 
order -every bnnk in Ehi* ad 
— £20 books — remit only 
$ 111.00 a nd wo will pTejiay all 
carriage charges 

SrlMM|h HobkH 

2 fj Rhyming Dtettonaty 
75- On the Ghoirc of Hooka 
7 6 1 1 in ta on 3 'ublte ^[n-Jtk Lug 
S2 Common Faults in Writ- 
ing English 

££ On Reading l Braudes 
U3 Huw to Liv-e ICO Y ea.rs 
192 A Book of Synonym* 

62ft Hinta on W riling Short 
Storle* 

d9-,7 Outline of Ec-un-oniics 
0S2 Dictionary of Foreign 
Words 

Id 4 1 E intis on Wr Eli ng Puetry 
636 Hints on Eivincttc 

620 Hand-Hook of Legal 

Forms 

1130 4 . (Kll- M^t Baaential 
English WArdft 

621 Spelling Self Taught 
692 Grammar Self 'ituight 
6K3 Punctuation £5elf TnuKht 
G97 4 p 0tfU Words Of Ion Mls- 

prrmuuTiccrL 

703 FhysioLoscy Self Taught 
124 A Book of Useful 
Fhrues 

769 How to Conquer Stu- 
pidity 

813 A Hook Hir Familiar 
QnsoCoj. I.ifj nsi 

fi£l How to Improve Your 
Vocabulary 

623 Rhetoric Self Taugnt 
B23 English Comp^altio.i 
Self Taught 

fi33 A Handbook of Ustful 
Tables 

347 Card (lumen 
933 llow lo Write lx?tt«ra 
856 Arithmetic Self Tuught 
Fart 3 

KIT Arithmetic Saif Tnught 
Fart 11 

90$- HintM hjel EulfTnU'ruVf.:- 

mcn-t 

372 Manual of ParRttrTu;n. 
tary L&w 

KIN Hints on How to 
Advertise 

1433 How trt Test YindL 1 In- 
lelli geince 

1171 How to Become Men- 
ially Superior 
1743 Fuels About S-L-eeti 
17&0 CnriuditieiH uf Language 

Biography 

33 Krann: Smasher of 
Shams 

323 ] ,ifc nf Lb.ndn.tnrdu Burry 

141 Life of Napoleon 
1^2 Life of Bismarck 
263 Heart ArTaira of llenry 
VIII 

324 Life of Uncoil* 

313 Diary uF Gutumbun in 
1493 ■ 

r;fi B A utnbiography of Cellini 
409 Great Mon of Science 
4 12 Life of Mahomet 
490 Life uf Michelangelo 
3D6 Life of VoltaiiET 
SIR Lon it X V E and I Tfs Court 
S22 Life of Thomas Paine 
&£3 Life of Franklin 
ASS Life of Goethe 



62$ Life of Caesar 
337 Life of Earnum 
063 Magellan and tht- Fimlflo 
6u4 Lift uf RuLiHcvelt 
llA fitnELt Women of 
Antiquity 

76ft Life efThomaa JefTerfon 
Firtinn 
21 Car-men 

40 HciiisL-iunil TSmin. Lytton 
69 Tales frum Decameron* 
Boccaccio 

1H-] Sherlock Holroee Tales 
107 Tht- Dream Wijmar. 
Colli na 

14* Grrat Ghost Stories 
161 Man Who Would Be 
Kins 

163 Murder* in the Rue 
Morgue 

232 Three Strao&eK: 

277 Mim Without a Country- 
292 The Ancient Mnriner 
2SS Thrilling Talea of The 
Fruten North 

362 Shin-t Stone*,. William 
Morris 

693 Tales of ChEcago. Bess 
iletht 

G*t9 Brukeai Np:ks, El^n Hctiht 
7 -iff A Daughter of Eve 
Main Street Tjtlca 
86 & Untold Lie, etc. 

Fin* Art* 

S3T History of Fain ling 
40 6 History of Music 
-1 64! History of Sculpture 
■ISH HiuU.rv uf Arch! Lee Lure 
French IJictdlltc in Fn^liih 

3 FuLrtOen Little Ebduyu. 
Vihtlsiirtf 

6 Love. Mnupasaant 
27 Last Days of Con- 
demhed Man, tfujpo 
2E Toleration. Voltaire 
E3 Oration on Voltaire. 
Huso 

6 6 i'. r i m l-oi fiF lSnrifULti. 

llumas 

Hi Attack on tlje Mill. Zola 
97 Lover An Eeaay. 

^fchtilaighe 

196 Park cl ThHfoltfisy, 
Voltaire 

1U4 Battle of Waterloo. 
Huso 

173 One of Cleuuatxa'e 
Nights 

196 Majesty of Juutice, 
France 

lSf> The Tallow Ball. 
Mnupasaant 

J 2U0 Iffno-rnnt Phittitujphtr r 
Vrtlbirt 

221 On Women. Maeterlinck 
292 Mademoiselle Fift. 

MqU |,i 11:1 :l IL n t 

!1 1 4 ShurL Slnrii^. Handet 
644 Ihip Juan, Bnlzne 
3&6 The f iece *-f StFing and 
Otht-r Stories. Muu- 

pUBflfit 

697 The Nccklacr 1 and Other 
^toricer Me Maupassant 
£33 Memoirs- of Madame de 
Staai 

Hlatory 

Fifl Paine's Common Sense 
S3 Mnrriapc j Ita l r a s l r 
Present and Future* 
Annie Be&ant 



I2fi Hbtory of Rome 
J49 Hintoric Crime* aad 
Criminal* 

169 Loet Civil iza-tion-s 
21 i Srie-L-ehea uf LiriCulfi 
27 B FfK’-Li 1 h-L'ts nF WaMhinKtukl 
6n-H Crrat Ppratn*. C, J, 
Finger 

627 H is lory of the Jews 

Humntr 

20 Let’s I-aujrh. Naaby 
2l^J 'FlLe Jumping Frog. 
IVa In 

3k 2 Humor of Lincoln 
fr70 Josh EHlJinK* Com p vat 
Lexicon 

771 The Humor of "Hill ,F Nre 
Juvenile 

■14 Aesop's 1-abEes 
37 Rip Van Winkle 
lift And^raon 1 * Fairy TVilira 
S’iR Alice in Wonderland 
1-hK Adventures of 
Hunchnuften 

?:9L Hog uf Flnnden. Ouida 
3iG Book of Rea l Ad von (ores 
RnbinSuii CrUtu^j 

716 Mother Coeikc 
S ift A B(Mjk of Strange 
Murders 

SU6 Blu^hi-urd. Cinderella 
Literature 

2 Ballad, of Reading Jail 
62 The Raven, Tlie Bella, 
etc, 

72 Color of 1 -ilV di!h! Txjvu 
9U ConlcBiioriFF uf sm 
Opium Filter 

37 7 Subjection of Women. 
MS1S 

£113 Story of Hu ma n Tragedy 
2H9 Pupye' Diary 
7i I 9 Travels of Marco Polo 
fi!9 Voltaire. Clarenee 
Da v vuw 

PhEIuaophy 

II A Guide to N'ci&s^hr 

III Nietcacher Who He Wan 
1>6 Dialogues of Flatu 

116 Chia^HL- Fhiluauphy of 
Life 

I-jL? Guide to Clato 

fll-t Art of Happiness. Fnwys 

G2h A Guide to Spinoza. 

I pl ran E. 

671 Mural 1 ■ lacci-U taes ci 1 
lip lolvlus 

Rrliglon 

1 The- Age uf Reason. 
Caqnc 

Cl What ia Religion 7 
TolBloy 

IS I Primitive Beliefs 
*93 Ah jl Man Thmfcr-lh 
Iji-ft J , L:si! i nc , c of the? ElEhlfi 1 

f?3ft 'llie Greatest Thing in 

the World 

ftR4 Essence of Judaism 

Hugh inn LitcraLurr (in 
English? 

24 Tlie Kiss. Chekhov 
■In Telat^y's S-hurc. Storu-n 
1U9 The Riicl Laugh. 
Andreyev 

IkS Seven lirsELgi'rl. Aaclrcvev 
330 2ft Men mud ci Girl. 
Gorky 



Science 

33 Inaecls and Mim t In- 
hLItihiL and Rcfumn 

nl Hyp autism Made Tlain 
IftQ Paycho-Annlysis ; The 
Key lo- Human 
Behavior 

217 The Puzzle uf Perst>n- 
allty 

4 47 Aut£^-SLLgg£:!HC.iENrL 

4 III Psychology for Begin- 
ners 

5 £4 Death : an d 1 ts Frob I onu 

Slruelure of the &Lrlb 
ftTS Ch^mljitFy fu? Begin utm 
727 Psychology of A fFcetio-m 
76 1 Fr>nsd and Diet 
£76 Curaoaiti^s E>f Mn(he- 
matics 



MisceHaneeus 

631 H^w to Psycho- Analyze 
Youirelf 

664 Whet Young Men Should 
Know 

7 77 RicLdLn uf Hutnan 
Bobav|n-r 

7s£ Psycho-Analysis and 
the Mind and Body 
7B4 Tests Used in F*yeho- 
Aiitlyzb 

996 tluw Lo Talk and [ 'eIiilLhs 

ftbT The Art o-f Kissing 
OKS The Art of Courtship 
Iftftfi How to Think Logically 
lDUft TVpKWPLti fig Self Taught 
,012 JSn^t M tgrn J 1 ikcS 
liHJ Best Irish Jokes 
1U 14 Best American Jokea 
19 IK iLumoruub Lhnerkks 

19 26 pEP^iulur Rcc.iln.iiukiu 

10-63 Psychology of Ijinghtrr 
1939 Conquest of Fear 
J070 How U> Figlit Nervous 
Troubles 

157S Morn is in Greece -anal 
Rome 

I (Ml 6 Amusing Puns 
19117 Mi'-mu-ry : Hnw td |?L'- 
vrlipp H 

1 HH> Spanish Self Taught 
]]£6 Eating f^r Health 
1179 Funny Ghost Btoriee 
1176 A Mad I.hjvo 
11B4 Book of Hral Seoioh 
Jokea 

12 07 French Self Taught 
:22:1 Facte About Will Power 
122 k Bent Jokes About Drunks 
3231 Hook of Rest Jokes 
1210 Best Jokes About Lovrrs- 
ll\32 Best Short Stories 
1320 Huw to Get a Husband 

133-6 i j h^'iirvE 1 uf j 1 l: tilth 

1340 How tn Got p Job 
1342 lVnic5il Lov^Probiems 
1604 III h 1 k uf Striking AimLIca 
1430 Shorthand Self Taught 
1434 llow to Think Clearly 
1473 Buok of Best Jokes 
1662 Hmv to Live Lr^ELg 
1711S The- MiLgic H>f NumbrrB 

1712 Great Dates in History 
1714 Determinism vi. Free 

Will 

1713 Funeral Services With- 

out ThcnlnKy 

1717 REfllglun and Prugmci 
171 ft Irne'i Apelcpy fEir 
Ghristisnity 
1721 Gh mb tor's Luck 
173ft Hints on Developing 
PerflunalLty 

17ES Why Mil Eiy Wumen Act 
U nuttructi ve 

17Tb Si]ri]j I i lii^i { !ui li: - M-i Hjk 
1761 Amet-kn'K LitHe Hitlera 



H ALDEMAN-JULI US CO. 

Dept. A-85 Girard,, Kansas, USA, 
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INVENTORS 

OF TODAY WILL MAKE THE 

HOUSE OF TOMORROW 






15 THE TIME INVENTORS 
SHOULD PREPARE TO CASH IN 

Think of the million and one structural k 
details that make up a modem American 
house . . . , heating, air conditioning, 
plumbing, etc. The manufacturers 
who make many of these things have 
now scrapped their old dies and tools 
to convert to Victory production. They 
will be eager and ready to buy new 
devices from you ingenious men who 
are getting your patent applications for 
new and improved housing advance- 
ments prepared and prosecuted NOW. 
America’s future standard of living is in 
your hands ! Is that idea you have going 

to work for you 



! 



We've helped others 

far 45 YEARS 

WE CAN 

HELP rou, TOO! 



the minute the 
war's won ? It 
can! DON'T 
DELAY T , , 
take advantage 
of this absolute- 
ly unique time 
NOW to pre- 
pare for the 
FUTURE ! 



The Tat ne ct your invention 
may lie by the 

strength ul the patent cm-rr- 
mg it. Ge icing a patent EF a 
coin plicated proeedni-e with 

whith we lick 1 hot-nigh I y 

familiar . . . WRTTE US 
TODAY t Feca arc quite 
moderate, 

( :| 

$4 paffes of fact a which HI you in easy-to- 
nmJerfttiUnJ lanigiEaHe juFt Ilow t& ao about 
fretting your patent With hooka, we aki> 
*«id important “Evidence oi Invention" 
lorm. No obligation of asiy lortv 



Get your FREE BOOKS today! 




l 



SEND COUPON NOW! 



H VICTOR J. A 

Evans & Co. 



Hafliiiaied Potent Attorneys 
730-C Merlm Huil^ing 
Washing D. C- 



ric^lAo tiAsh bc-alcn n.r.:l ,H Evld*ivr+ eif iJivfritLii^n' 1 fcrnt, 
■wLtbout CQfat &F riie*tRM1- 



NftTHO 

Atfdifrts 

CHy ao a £i*t* 



L 

3SA 



WELDERS WANTED f 



Men and Women 
ELECTRIC ARC — 
OXY- ACETYLENE 

!r< V, 1 1 Lv d WeldftU ftim uei to SIS a day. 
■I'l It.- iLH-iiinnii iln^v Srefairr fliiirt ( I'iLt aupply. 
Lertrtt UiU k'tclily ]?aLd Crude in It wy(1: i 
by ftOtNrtl wlii jjh work. iSn^ A'rtienca'.'i 
Ir-nding ArhmVI r= . Ea-t-iibJL:- bn-tf lfrflE, 7 Jlaors □( shuiM. Kri^ 
dorsad by wr-Lilinjf millinery. l.i n i t u ■: number .■uudciitj- 
H TAH'itki rnurat iu K-lttrrie AfO st A-LctyLu nr W-u Id ins, in-ciiiiLLn;? 
roam und board. -urtly UwLlFHie ouvere ’ninmmin rc-rguirf‘-< 

mentJ5 of L', S, (JlfiCi' of K*StK:stitrni fuh War Product! nn Worker:', 
□rid the AmefLchn tVi-Uhii*; H-sfi*-! r l y Codt, Writ* ^Irtt 

r*ivrv«^lon. jy*k tot " J Welding VxoXfs.' 1 Slate uj£c. 

Greer College 

DEPT. 131, 20 24 SOUTH WABASH AYE.. CHICAGO 





ARTISTS MAKE MONEY 

Fln-d *ut your ability, £vnd ciP.mo. aijo,, otjoupnilon nxuS 
acLUrsea lor Free Vooatlon&t Art Teat. 

ART INSTRUCTION. INC. IF&rmetly Federal Schdola} 

111! Art Initfuctlm Building, Wllnncuptll*, Mlfln»»ta 

Say you saw it in 

POPULAR MECHANICS 




MfldUKlry 1 - clflmnrinji for 
more: i h . . T 1 : m- n fnr the 
v, ji*— ”3dD OHR't *Ln n until pLnnN nra 

X tfrawn. Ibl’ilrtlnF". nlrplnn^N, mnp-kinc>5 r 

“■ " Enins h tatikn, foMdpr-Rfl. till at*ft cn Ah^ dpnft- 

inj; board, eC? i I't Hu ^rFiLdi*h lfciit Enort rtmftJimrnis 

li-na A fine Jc>b. Yen. di-Ji(lfl.ififin mv* aafrdrd JTOW. TI-jl-i 

piLy la j?nud iirnl Hi* (■pportUBltlei for nivnTinqraeBt great. 

Learn at Home in Spare Time 

Jl^nin n-ftw Eh's Hji-iiia hmirji lnt?> inoni.-y. Eti? tfrAfteirYiAfl, 

i be ifH^nneGlIn" link bo-tweu-rt :l ji :i iti i: jue.i1 zm rsiffinee-r. 
Eajuy (ltL L waiuEerfut or'iw^r^LiriiLiff^ fnr prurmniLnii Ihnt esl.st 
tiw, Ntf #ic-|iahii^nftft tvr iLtllfltle rjilH-nt £k nvrili^E, You dH--n't 
iHLbe U> lenvo yinip preftenL j«h wMI-iMdflinmff- f^aparii tim^. 

h « “ a*.™,™™,™™™™ 

AmaflEjn SfhuEl, Dc*k □ DUS, 0w4 Art H Hi! SL, CkkiEi, III. 

Qentlemta; S>npiS nri FREE lnrcjmj.tl4jarDTrrlagi:B0fl4| Lfalb- 
Lnjf Iti HiabJ«U rhCfkoii be|£y.T. tin nbllg^llnra pn my p y ft. 
QliraftLfiTi and Dr^lgn 
■for Men kind Woman 
[jCwt Afoountln-ft for 



O £-lectrlrrnl En^rincerlih-ft 

□ IiImpI KnfiUpiiT'rtnA 

□ lllfiEi ScIiddL Caiirft 



Mui-n utnrt urtn-ft Cl Kl^'iCii 

D AmTiltFf tun a nd RulldlJifl □ M rrh nn Ira t K n iILm yh- rlo a 



p A tit n root I vi.’ EnaJpL'i-rinh 1 . 
C UUtin^S MannSement 

me u ..,. uuuu «. n , H . 

Address.,* 



D AvPeUon D R dcIJhi 
□ Shipbuilding 



POPULAR MECHANICS 








QtMcJz 

THREE-WAY METHOD 
for Better Training 



MAIL THIS COUPON TODAY/ 



Address 
city . . . . 



DeFOREST'S TRAINING, INC 1 

2531 North- Ashland Avenue, Dept. Ctik.iEO. 1 1 1 1 no I c 

FLwim fwiful me Ir*e lUli&iratfcd book elllkted "Ylcl-ury fur YolT’ 

Jit fcid-lor Nn obtlffvtL'Un. df copr**. 



Name . 



. . , „ r r . . . . , , r EtHLl> . , ^ r * . . . . , 

5 L .Ti. -u t ■ - 1 1 1 : ii 1 1 un |itamy IpcihEcjutI hit- signal In £-riVClfl|fie 



Ahgvn; Ort. LEE DCFOH E5T — one 
Of ihf- y-r»fiEK-it icivnEitU 

HO-d iCVeiltOfl -n PfHd-O -and KIb-c- 
ironl-nfc— iLiprois-rJ the prrp^r-nEipa 
ryt Di'Fn^Lil'i Trfeini-ng, 



Trained men and women AHE HEEDEI'l m 1ht i RnfHn-ELetttmtika field , . . . probably 
aii itewer bafbrel Eisrti pood immey . . . .in this imcrcatiTW industry whkh ift -H-n 
bvivY lniIilj kml which .ihuuJil ilir.elup many ntw oppcirtunltieu after the wsir, I'inrl, 
■ I uzt U liat WE CAN ] iO Id hell* yrm P.vl infer tilts fascinating work ULmkly. See fur 
younself what -i'lme mF thrae uuimrCuHlticft are in Wkr rmluetion, HilitarsT ptarvipt, 
IkmdrfustinK. Avintion, Ihidji?, li hurtciictia uf ymiv uv-ii, etc. Oui' new lunik let ietirry 
fur Yuli" will tfive you thia- information. MulI the coupon today far your rn py. 

IF YOU ARE SUBJECT TO MILITARY SERVICE: 

C^h du Ui helj* T" i Jiet llbtu lt$idh« ■: unirn unecuili ins work with !eh Ail*. ..uiEiLgi-*-. finny tif lla ■ ■ 
lbifri!H*Di|-i ul | K 1 Ki i n v ---r-" ■» otiwJi-nlA serving IJiwla Siam are enjoying ht-mr pay and iiighcr 
ranking in MiLh extremely Inlem hLehs .... desirable br-aiivvlL of ll:e Sen-Ire. ' ' Victory Iue 
Y uu'' will 3V4; you further dcLails. 



IF YOU ARE NOT SUBJECT TO MILITARY SERVICE: 

can prepare you 

■j.iickLy lar KmJio mut El-pctrffnLeH'^in your if si arc time pt brum-— Lhe n uivc ynu. 1 be henellL 
oF nur lime-tested J-kMI'LO VftiKNT SERVICE! lu JmLp you actually tJET STARTED Sn the 
Endjo-ELectroni.cn iield. If you mrr heVn'twA IT nm.1 'US, here i-= n renl oppurkllii I ¥ l*.» 
in un Liidny'it treat iuduniE-l id aeiivLiy- — <&t the Mflsibc tli lie set e«.t*btLuhed Ln u iuvSd wUh a 
re&L pefiMtltbi tdlur#-. 



1 ^ t-TJ Ty l> iriiJTli'il ttT :- i I L |T 



Get IfilU 



I,nf:Lni Sun* y&n Sr Industry - 

■ the liLHclnrilEii^ RniSUi CunimunitailH^asi b^tuipment tfi eld. J-’njny pleaHCinL wi>rk 
and an*«| pny In <*ne *pf (lie ii=nx.t npp^-iLltrsc hl| U|M>uflillll(iou f«r Wusneh. IVt'en^l'a 

TruitiEEis riJT-orfl you a npeelriE Eirej>nriLtLnn in iWiA work d^JiL^nfnl p-tpoclnlly fuc w-nriLf-n. l/pti-n 
CO-mpkliAff it. *>ur F.mjpLuyment Servi.ee will heLp you to nmke ya-ur nt^ut- WrltA foe n'k-Lblln, 



Ag ]>arl of yuiLF prepnrali;i> i n l t^aPorenfa Traiitlni? furtiishca you With n I £i mm. mollun. p 3 e- 
tarc projector, including a &i ri 4 :A t >( rdm* JcuuHd to you lor Piudy pTirp& 8 #H.. You “kirfl 
by KeeinE^ 1 " 

Etulli (mi- Wat- liiiiiiK^ r|ify nhi| e*ur nlmed forte a are u^Lnr muiion pictures un a wide 

st-C-Ji l-C- trt IriLLn mH!n qui^kep - , P , t«1l;[eT, ftlmv ediLCtit^rh III- bClLOOla L*nd fulleflea have imijj 
pijijied "vijcLiaJ training" by vuo>tJon piciturc-A. "Swlr'F L=^ LnowinE-'" Thif l-fl piw df thu 
impart.'iTit re-An why l>4!Kujc-Jtt'tt Tnunins 1: cp jaLerenlinff .... [irnclicu] .... i-tTeellvo 
L.nd *h*¥ underataad. 

Send TODAY for Valuable New Booklet " Victory For You" in RADIO 

COMMUNICATIONS CODE . . , . ELECTRONICS 

This tisnd-sbnnely Illustrated, up -(e- the minute new hook will hr-in-E you a timely 
Ejiriturn ef th-M-tk.- majiy opportgrJti«f. huth io imlu*try -Hnd military v^rwicer and 
-chow you h.ow to iruln- your start; wl|h (hit ^Id al valua lil-.: ** Visual Tralnl np.' a 



DEFOREST'S TRAINING, INC. 

Oc-ctip-l-ea nut owm t\i\a tiilhtI- 
eiii, wftll-f'fi uL|i |?i-ii bcLtdmj; 
nnd Inburniurj- Ln ChicTiKu,. 
where ambLILuiia iptr tfnd V'*?- 
ineu :iri- iiL&i> securing: 

1 1. 1 ii t J ji | YralnlnR-. Tj 4 Fi:hrr.<.r. ! s 

Tmintns uriiliutrd. wtth the 
J *e'r ry CurpumLion. in Lereiu- 

tiomi-lly kY|E>w-P miiit«ll:u.-( i:r- 
pi'iA nf hijCTll sernd* .bn-uisi! Mu- 
tinTi Pieiurei and Electronic 
equlpmcntd This afRLinlLun iu 
^-^lUAble fruni, -i i«i-iLMienl 5 c- 

d«ntfiij| slant hr-liilnp; to 

keep I mining uji tu industry's 
WmA*. rianj change, 

BUY U. S. WAR BONDS 



Ytiu rficeiYe 3 lima-tflatod 
provod Msmbi nation of 

I TiTfnJ^rtt, loosiErSeaf losaon 
* malarial 



2 V usual training by means 
* of moticwi pictu-rcu in 

3 the pi-fyiiege of addl- 
■ tioital pFjctlcal 1 raining 
on varlouB types of tom- 
mcroial oquipmont in our 
Chirago laboratory. 



Do Forest’s Training Enables You to Learn RADIO Faster 
. . . Easier . . . with the Aid of MOTION PICTURES 
— n Your Own 



MARCH, 1943 
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nOW TO PROTECT, FINANCE 
And SELL YOIIK INVENTION 




r ftriQMEYS StfOJiEU^ 
135-C AltH» Build I nR 
WitMngtiin. D. Q. 



Wc' Jiaya many Jettons in mir f. Jrs frriFii munufnirturfmi 
tk-ijiif Hlmp jnvc-nlLneig, ‘I\nJay , a UemiLnd for new ilyvlc-fcA 
lii Ere jtM'Ti^lmi n 7i >. 1 1 3 h ■ ■ I Il> fly lan'jKnracry Deeds. PrDtprE 

your invfrtif.Ti now with a H. K. FilIbiH. fly nc-cinR 
prnUTnrlv you m;L>- prevent another inventor ffeirirril in 
jjh™ ni lh^ FnltnS. ()!»■-« l..n- in W'^'.hiu^t.on. 

TIli- Hif ijt Ln- to niitJii. n shetnli mui Jriii-rlpliEiiL Ot your 

invcrt3f>Tfc on fHkr H 'Inve-Tirk.in Ki-i'rinl.” hn-rr it wl Lnn-Rii mhI 
ard nifti I it In- iis. Wi. will i Urn mnk* ft SeiLrHi nf the 
U. 5. I niv-tit fmrur flli'A t-i* Ithf-Hrlpiin whether Wl- rJlH £ I'l 
pnlvnt prntecSinn frw yon. Tin n in n uttp ymi 
shmilfl rrinic-A j^OW^-b-rffi-TA jvnolher Mrps 
Jn iiJkrAil uf yuu and ik-ulSid Away with n p-fittFli. 



_ "flow Te PttjEitL, FLi iuji-i-v bimL 

SmI] VfiLir SiiVh i-LiMii" *rn!<iMH'l silly prfpnrrd “invenlkin lttr-wnd ' 

fi -I =|L :*L u-iLfi:. I Utldr‘j l *|4i|:,i] 1 1 .:i? L3i in f-uigUL 1 *! dUCB JlMl D bl Li r Ate Ji jO . 



KA7,Lti 



AU1>jei:hs 



cmr 



. ^ , STATE, 

Wrkie of Fibril. Si'n' 1 Cie-arly 



PAY-RAISING -EXTRA MONEY 



BOOKS 



U mo thnsp h<>nJ%"B to u-r^pare for 
a better job--bii:fii!r pny to 
>; eji r L i\ iimfiltabli -ap-nre time or 
full time tiUEmesn t>f your gwh. 
Popular Mechnnics special iz«a 
in SiipplyiUff catsi-u riding b&bks on many subjects. As 
new books of myjit apps-nr, wu wJLL irc^isc this lisl. 



MO* to R*iH BhrtpHrU* 

New seLF-lieLp book 
hL=.r*lh willi L:in^u 
■if ij.|n eprl ikLr and lends 
up eo ic-jukli-gr actual 

■r.:ir Ii iiM> nhnn pi nui- , U ,40 
?*a-n Hppdfdi InvfMl.&m 
wkEii *pcelal FhinncK* 
oil "Incls fl h rn’o'’ 
r./t'K ... ......... . Ssi.CKj 

M-yrti> rii Wi-lilmEj f'rjCEiee 
Very lEne-E I >- r> ■ in iir ■> >i . 

On uLL V i : ii K Of wfliJ- 

■H* 15-3.0 

GOrdtfl BOO h 

TiU.Jtl ■■WO 
Inwn fiATfiJlurr^. I'.rH"- 
Ipll^DR, OPILBiriU-l iEii. L'lr.si DO 
rvrLv ruttLT T-bfefa 

Fiu-ild ■iiL-n mw, rtrnl^ 

1’iEbis'-, j^nilrr, cU-. 

Tnifik krnciir — uvu Jcil7.il- 

r-y *1 .'JS 

Snop Natei Library 

I iiur IhLr' vdiumni in- 

chiflhn! new 1 RAJ- edl-* 

I I i ki i 122 4 p.Hges — SB JjL 

ntitikTlS n-Li-f 1 iwty nr- 
i lei e& on inruny-mph’ 
inif fi. niariey-.uvt]Lf 



WnROknq, flrjhXinin- ind 

5*l£trcir*e. 

ITfiw eo tiujld und ui;d 
Jirr, ajh^L TH-rkl^rH.; 

ErlrkR iif Mridf-riiu? . . Si.JM 
Numimmu a Hiilliiiu Mi- 
di. nr |ncH| ... SlilP 
Hn# ko Tralfl Simp 

Workrri l.nrvk-;. |1.19 

Autepuwer 

CL.nvi.tL oW aiiEO tr-cn- 
ernle-TH in 1 a miLer'i. 
w-eldcsTi:. eie. . . s- « * ■ Sl.DG 

Tenl Drii-ijn 

New book on prortue- 

Lll’jll Ruil-I-- ... M-BQ 

H^dnrn H- -1 Eri ii-tfjI ian 

KU*e<Tii:_ can. Ue ne3T?- 

kee escDeifT iS.uti 

•D>hi-». Aii tt f ncyclnppdi^ 

(. nrludni pinfrlq, # u- 

p!«nr en-pi nnl 
Vi'crlrk'i EiieiiLt^ i bwik 

l‘i:r Ilk Bril Bill IK ..... Xfr. □□' 

sn*tt rfirisj.1 Wurk 

Si, of Jiihltiu-ll^u m atl 
r>IUN«-F S3. 5-0 

Armiitiird' Mindinig 

i'^iinlnucttQn-. «-'And I r-r?, 
IrlrJklL'IlIlT AT; & j'JC 

mrs, ■ef 1 1 ji.j-jiidjnj 13 ,40 

Ouilil *ou * □ w "i IhI 

lk.Ki-rni-M. IT pop-UlAP 
IriK.tS rSOk bOilE?. Rfi i| - 

k 1 1 ■ 1 1 E 7- _ iiJywiiml eMt' 

Kinid. etc. lULt pn^e:; Jl .2ri 

f-jr'iliiiil Brief icp 

hfi-ps Efiieal Self TiuyhR 
4 yr. enutvii an one 

wl p , S3 fl-J 

CAruk’liLry 

rnmdem -meth- 

■Hii , Sa.-on 

Yaundry WnrL S2.00 

What tc AAake 

4 PI IE 3?>H>hn_ LuriudLnn; 

Wrw L0^3 l^hue. HI 2 
pukL'" nf |ir.mi ! am hkLij. 

JleraCi |>n^wrtH tk- 

L.UMCi Cknn , 55.00 

r'nnw iil.ff 

Fr.i;t<eal 

Filicihrng 51.35 

MAchinn S^D Wfl+k 

rtEKJerfl liiLl liiiiSh, rnar 

'■EftcrEiurv, n -- nT tOPl-li 

Irlrte-liliiuH *2.1 S 

Blueprint Reading 

For Ijui .Oii nr emd^r. SI a g. 
Paintifi-u * p^ccrBii n-g . ,SJ-B4> 
Puttr-rn ‘kl.iLSnq 

WiHd. eii teal , . , , , .SJ.oe 



i^aa ed. 

TnrlurJw new forntiislii 

on ralnnElm, l>Ol i .Li . 
pfcHl | i-.fr. oapmotSM. nhn>, 
lotfraphy 3.4,0 



Bive R-e Fei and Iflde- 
neniience 

Itu-w In msi'ke mf^n-iiy 

uia Lin;i |] f t L| 7 ik . . . . 5 J ■ SO 

Kncfi. Tieft. Snlieei 
F W Li-very-mie wh& ikiM 

ru |H' 5 3- 00 

Lathe Training 
New UL-jk 
Plaikid 

New henks nn mnr.n- 
iuuLu.ni' in 11 j li,.^ . 51 . DQ 

Vflur CflF 

llufidreda of r- ■ f 1 l 1 .• I l- 

+-ua- a-uiiHl n, K|irvrE cu Lfl. 

Fix Lt jfeujaeJX eilhI 

■ivfl mofiey 11 .as. 

Elementary iciipn-l Syts- 
iaeti 

) _ dir |i#ifiie Etudy . . . . . 11.S3 

Modern Had ID Servicing . * 3 . DU 
1^1 lAl/l la LI kp 5 (ill r-Tt#. 

Iif? n-nTk for vnurrii lf, 
u-Ll-.erK, iiiiV'.-, hi A he 

I’l'JI .'.'J' . JI flit 

Oil Hurnrr M^nrlhooh 

New 1 -r. . . H LLl.i i. DUeUi 
WOJt hi j L hi# nerv irl il|> 53 . E Q 

St*er SquBH. Ppcli^t fnr.h 

IPcke mefli«idp: of uslJif SI .06 
Arrh-tertyral Behai 11 
f-jt evei-y Lyi>u nf 

tiulkdin^C ... .51 50 

Fh-Ejlo QLu-.fffl 

Cimiji LrilcL Ciivii C4 |UI]h 

mca.l, nHci K k-LB. Jrtnlce 
fielcer rkioEOB. ...... ,413s 

Eaav ■ to- Ntaka T ay* . , , f i.U 

LFii'Iding. El-rnti-ic . . . . 

Wftldi'ig. Ony-AccEylBii* 

w I'ljlim, i'ijUi r-i: . . . .sl, as 

Rfptallyrgy . . 5-1 .50 

FluOidjfeikt. L igli Li rag 

cn^ki .ii.sT en «Mlr 
i.Ej UL'f lOL'ir aaialjO liLLiiaik, 

FV'liftii .....15 00 

IntfMi-tci^i Cameunage rwaiiual 
f\iniLF*HnH hiMtliy 
nlajk.rH vvh *4-frQ 

afnec-rpn Mac*ili«i-f-ka p 
HandbH&eH 

Wiarld'H ariiiHt g i-nfl 

leehnkenl l>on* .. .la.pp 

hlMtllnBiy’i, MAnebCOk 
K!:- Lull I i ■- 1 1 , l'iS a. I im r J:i I '.ln 
.libiL eitjil-I U'l- 7 ...... SHk-.CI-J 

QLriitriing Pricglr* 

r',rl 1 11 LI I -L r niJi'har'ifu ftinl 

1 Uhl VO WliOvl» S5.0<1 

J-.g nnd Fiuti^rr Dirnqn 41 CJO 

Air Cerdit-onmg Mc-lal 

i_a^oui . . si.ts 

flojiF'i Cak^iDto^ 

FLjpuri 3 iff 3 nnde eaw. . . .SOc 
Fkaciv Vri iji 7 ii u j n p|,ry Mad* 

P 1.3 i n 

US i> I J I I'.l "taOW" 0 i-:L 
"wiiy" .... Si-TS 
Plombing Installation and 
Repair 

Inlen^'kHj for lhf»e 
wiih-out previous trojn • 

1 . 1 S 41.94 

Akn:r.kM 5hrn t liotal 

^ei^er H RirtMi . . , 42.00 
Money Mahine Formula*. 

^-302 WMSH l.p frppH- 

iDnrii Rlmple ^ncr^ll • 
ents Inlo useful prod- 

v*i k 52 . 0 c 

Judo. JO Lti^dnE nn Mod- 
ern Jiu-Ji-liu sa.so 

Spanish s . I Tniiflht . . 51. DO 

Mow to Pl«y Pi. 3 AO by 

ear 11.00 

Pflr-J-: r ii MVaic.li Hr pairing 

*n ri Adpuil I n{| .12,50 

Wii'ton Engravii'-a Beok 

FfAfELral natut** In 
jrfi«,-pjrv emrr-pciiip: 51.50 




MAILTHIS COUPON TODAY 



Jurt eheeh EJfie boaka yoi) wool, write ynut n-nd address be Cow. 

and moll - 1, i 7. .uIVk-PEl.^-mH-r-.E. Ii Is your onler bLoirV. When ]Ki»rii.ui 
3i?i«d»i you hooka, pay Mm the prior ar.il fn-rv jnrniK ponnn. OiLEOide 
1 3 . A. L'li< lHi:-a rk-ihal l iinfi- fluif lne| Ihfp 15^ Ailil i Lilt-h'I Ji,:f MJll|piJij 

riiir/k-j. Ark for Me F«1 E ejkEJ.Iog >i*liplu| h-r.c.Ln . 



NALiie J t . u. t u J t . . . . u ...... r 

Cky. S-L*i*. 

AiEiLn la . 4 f . u * u + , . + . . + 4 , T „ , + * . + * , . . 

W.'hl to Pooiilar mechanic*, rnu 

UofiE, -iQ.2—20 n Onfarlc Si . ■ Cbiea^o, Tit. 
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POPULAR IW^CHANICS 






REQUEST FULL DETAILS 



r KEH SUBJECT TO MILITARY 
SERVICE AIDED BV TRAINING 

Hadln TrtSPi3flE- Mtfi 
men get cxLrn fp-mh. 
L’Kirfl. pfl/ la «ir »(.■■■*> 
l-PL“. fr-vvty 1 i"i:iai til If" 
eI fur s.<HTlCI2 <P?inuE!l 
ruait i\iJ.iLn>iLi Many 
Scndc* Urn on 

Ftkll-Twl, 



BIG OPPORTUNITY 

FOR NATIONAL GRADUATES 

Shortages in trained skilled men run 

into* the hum! recta :lF thmsaanda. Ono of the 

biftjtcst field n U RieJIo, wltfl it? mrmy faeclprUinR 
bmneSic.s. 1Y nr- Lime emu it da Jdr HihIjO man Arc 
Lrcjncnduni nn.il will continue unatulcd iLft-of tllti 
■’.’■‘nr. TliiLE. 1 n lmpnrinnt t tt you. You wnnt tf-iiinlinj 
in B Field that will] CpDlLuUC Ln pdvflJlrTl?, L 1 ; ;■ h ;i I 
SelLoulj ofTcnt ytiu o. time-tesied method OF M <nut 
Training vrbhrfo hns lirlirtwi UiMiUDiU ul naert Ec# 
mure- pny, urn I unlimited oj^purtnnJ E.y in. the pfra-w- 
inj; ftAEllO Industry* You tan actually atnit cam-- 
inn in Spur* Then?, even vrhfcle you Are trnjjilnjt for 
v, guud pcrmnoeril jub zia a. ItAPtO Technician, You 
reed IriLming. fr'ntionnl car de Finitely be-Lp yon. 
Simply K-r-nd 1h* Cuii]puu =i nil wt will ma-ll you n 
FHKE Kfiecimr-ii Lea-HOfl and Big Opportunity Brink 
car judge for TOiLruelf juifC Iiotv you cun be 
helped to bigger p-py and a. LiFa Career of Succeed 



National Schuo1i H Dept. H-3 
I 4050 So. FFquwvo, Loii Angelps r Cnlif, 



Tniuil in enwtopr 
|U£E? -an a Pern*/ Foitil.J 



M pH me FREE, wllhwul obFigarlon, b*i« L*s»n dnd Qpporlurtilp loofc r 

with lull deluilx ab^y t EgfdJp Trpipjng- 



NWAE_ 



_AGE_ 



DUPLICATE TH! 

OF THESE GRADUATE* 

WITH U. S. GOVT. 

,L I 1 iwr.'fi nrcepted by lltn 
f. 9. Fi-J-l-i.iI -CuitiritanLc-niinnH 
f'lS-nilill --liim :lI n * Nir|.-,riK H n|^rv 
ivf | *'T Y'.'UTy llE.Qnli.fa L-j 

Nation j. 1 Tml ilI hr. 1 ' 

FRCrF n. fiAElNKH 
don Utea*. (Mif. 

$ 3000.00 PER YEAH 

"I hm rn^rrleti new. June SToLnc 
Hne. My pey Lids year l* 

LlW t^0t?O.r.H> niArlr ’ 

LE0 I1LLI N7.I Ll r!(EE' 1C 
laMiU M 

WITH BIG CONCERN 

J, [ not a l-.-U with Internatl onnl 
TotopJiCriL' A- Um (Hk 1 1 ' w di 
J." ih.ii 1 , HET-Iivlll itaSnTT.- pOHLMnn, 
DetLifbted wLEh your uni nl nu r . " 

DCU-CIAE ETEELSEW 
Jurz^c*. tf. 1‘. 

THDU5AWQ3 OF 

wm mtmio 



Mure tlmu Fi Q P OOO.0OO rndina in u. p -c. They reed 
irr\-LftLngr, C> vv f S00 BrOftdlHWlLn* BlUdioa em- 
ploy Lrnincd pudio Tlw mu fie- Lndua- 

i. ry mid C-huesaPdix □£ thL L iitrr a nmtpSoy Sound Ks* 
[hiTts. Fettori-fra ere nduptinit audible addrena 
5yEtemc. Tha Air LLnci$ und CnveriLment nrred 
Tndaied ill'll. Hete i« you IS 1 Ofi pur LuJdl ! y lu fijel 
into a. permanent, jffOEU-lltlCi Fl^ld oi trlijoyflbla 

wovL 

Step up lit life! 

Be independent! 

Insure your Success! 

Efi^i y&ur prtJitELl Job whlk 
learn hie. NMianat to 

you the a-Dnie pra/en iosth-ue- 
lion me thuds il& used at the 
School. No dull text hooks, 

YOU GET HOME TRAINING 
FROM A REAL, ESTABLISHED 
TECHNICAL TRADE SCHOOL 



For 38 years National Schools has 

trained n m hi li - r.i s men for T-’ip Tay crmlefl-. 
Sq unruly behind you rir^ the rvi.riid , r , rTi , eninplrtely- 
^qulppril Trn.Lnirir af NAllor*! V-'lK' r-? vnr Pre- 

and prov* every Jnatructioii aent lu yc*a. Ji^'ery 
I'Fiut-L 1 ri[ yuiir tridni^ig is ptira-frriAHr i-upervlaed by an 
csliLbli^bed FVicuIty nf pmcticnl, espr-rlr-ner-ri InKtrue-- 
ter* and engiaeo-ni. They hnvo deY^hapi.>d tu'iHri-HJiLvii 
jwethfwEA of iramiai; yuu in y^ni r h^rre eAmimE'rvble tri 
netunl shop prurLiee. UnlijUfr Unilhing fucllLltco pive 
you J Cane Train inj; bribed, un Br*ldent StfcwiOl Shu^ 

prlualpki; methods net avallaftle frem ^ny o|hR-r 

»ourco, to oup kri&w|edse P Ydli'll h^ nnaaKf-d. w^n 
yau H-cf-ivi - - our C^nfipli mentery Lesson aufl CuLL 
dttuLli.. Send the coupon at unco. 



R«-ifiArJT£ii* 
of your 
Bfta, 
yaw con 
enroll. 



Get into 



SHOP METHOD HOME TRAINING 

folly qualifies j rev for bigger pay jobs 



NATIONAL SCHOOLS 



■7 wifi FruJo 
you fir yovr 
4JHIF4 flffl# 



los Angeles, 



to qeuJrfy a| 
ft ad To Irp 



a Radio fjtperf/' 

1. A R&ICnicUkE 



MARCH, 1943 
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Do you want 



..to go to College? 

. . or to enter a Profession? 

ft; d.t A ttwaTin 1 :, .-L rc.h tffclitrs, .V &|T*J.i| p. J 
T&rcMfLtf, .'■> i J - u J ! ! uri;. pushy, U-runty Cuiftir^ 

Gp&mtuy, M'TQtatlTniTty, CMn yywiit. L jhv- 1/ editJjtc, sk. j 

. . or get an Office Position? 

t IfC 

ST 



To get any^liefa, yau pracHcully M L’ ST finish nigft Srhool 

You can wmpieU; our GiitipUticHJ JJigJi tScL*MiJ C'Duruo 

Lq S 3 -' A II E Lueuj a l- lumLt, aS FAtiT :lh y<Hir \1 mo ?iPd Ati'lUitfl 



permit. li! ■ j ilI vuioiit to resident sctuwl wart— pren*r^ yc.,n far 
cafcloa^ iKC-proicHBlonat cxaioliiatlaits, burnLutia, lEiduntry, 
^tiiLHSurri Ifeittt fur:iiMJN-il . IJlnLpmu. A.IrjjflU for H.f? EUtiJectfl 
ul rfinS v' eomplateU. anal* itulij^ui sr d«adfttl. ].nw Enltlttn. t,ns\f 
terms. American fecbool j Oile.a*o 1 eet. IW7 — eimoreed: hy tfluoa- 
— ‘ ’ ~ eTOPAYI 



i lore. Jlnlsb your high ec-bool oJucMIgq NOW. Write 



High School Coorse 

at Home 



Many Finish in 2 Tears 

Am cricjn Sch«l, Depl. HI4S , Drticl AiL il SSI h St, C hkiea. ML 

f im nnmm : Print tin- FI1EE InrormAtlon eovtnmji gpcelni trail- 
ing In illblCCCa ClMCkCd below, >lu E>hllKp.tluu uei my ijllI-E- 
QHl^h School fitnifie 
LjCu^t A-lvh> u n ci n £ f«r 
Maauficlviln£ 

□Afi hlri’cijrg and Eulldlnfl 



Li Autumn-Livi: Lu^lni't 1 rln£ 
riHuHiu'*! Mnqsnfieni*nt 
□ F.lcctrical kiigJrccrinit 

GEluV. MElU t^MP Slrff ^4 L f Jil Inn 

DA If U»nilLtEf>ntnt 



QDLrii'1 llnftln r*fJn| 
CDfahlrtH Ocilfl.ii 
fur men & HAmCft 
□FlftftllCfl- 

nFfi^uSc- -Secretary 



Li Mechanical EnfllaeCelrifl: 

□Avitiion GRidl? 

D?la I eh m un iTi.1 p 

DS I ■ j L 1 1 i-LLi IhI I ei j£ 






A-ffrfr™* 



NOT ALL 00 Cl 

as mu but * 




779.81 
LAST MO. 

GROSS IN MY 
OWN BUSINESS 




report? 0. I£. Cii-STcfi tct% l- P A. B«we naya betook in lh 
first week. He in- il Year? old. h. T- Jot-cUti scij-k that tu. L has 
tii i h I weeks runnEnn 1 chtse to S 4 GO . J. W, Benson 
pray-K hin Licnt dty it :-lh J;i-j r whilr E_ C. Thn-mil& 
rerorts thut bp tonb in 31,100 in ] to dayf. licntL 
Lhete reports si ml nute vhat e+ liivevnre enn do in 
his busy flftLfliJiift- ElectrkLtj doofl tti* wnirk. W r ddheH 
niitn bfULiii fully cin ciJ^lEimi L i 'tt fliiirr, iluudrpds of 
runs lam era- in your own vicinity and nearby towns. 

EASY TERMS 

r^uiihK-n!. ia Pul eKjieHi.lv*. I'iiy parL diawii b^lariev 

itiiinehty. Kc\ jjbcij> □eceusiLry. We w^nt ir'iYi-j^ Ei4ibe-ut P 
jLmbltiaiLi men (u Ret LqIjj liiin wendcrfuJ hu^Lee^ fne 
tiLein selves. i£\-ery luechinc RiaiLriLnleeril. 

FREE BOOK 

in-rind tn-rlay ito? bDciklet illustrat- 
siijs riiR nvishcT and tt-Jlinis how 
you can e-urn largcc pro bits u.t 
Iiriccn beluw uther mcthudni-; h dw 
yulii cun KiuiLil li |iL' rmsiTiciit buri- 

feia'XK | -1 1-Ml Ipiniy jm>U 4;;ii|. [1,1 y (lit 

VON SCHRADER MFE. CO. 

10J PE-j Racine, Wis. 



AfeeJuuuuMy $ m^UnnC Men 

HOME APPLIANCE 
REPAIRING 

OtffeM Buz Mctt&f- 9 tukfi&ndeMie 



America's War Made Industry 

ncHirLcLLuo ul ni+tmifmcturincr iifl.p nienht that ihv nitn who 
know ][orDe ApjtLLunct kcpmlri riU'^lK'i.ifiR: rcIrifferntYirH, vacii urci 
riewrera, waiUak machEnea. nwlor?!. w^lfSLrf, nickel plmlnR. 
etc.. elL 1 . are renplnE n »lciidy r dziSly slreKm uE duLLurs und 
build imp for themselves a peononcitL prut'itobLe hupJneaa, 

No Previous Experience Needed 

The obLtUy to ln>Ld und une -n looL pEos nn mubilLon to make 
FiLfiEiPy jii aI|. eIulc yoiq nerd to hricomA a. su^ePHAful Kk-funr 
IsIlVP Owh^r, 

Full Time or Spare Time 

Work us miniiy hoUra os J‘OU Wflnt, ^5.00 3 0.00 an hour 

often, made. 

New Course Telit All 

Oust new course on ILume Appliance itcpairluR * * . nrn(:i.Mi' > Sy 
llluflt^atarl alsnwN you in pumplo, eiuiy tn irnrifi?$(4ind 1 1'lnif^ibjie 
hoiv Eu i-i-lIlh :lLL repair*, bulLd iccds joy p^cil miij how m? gteU 
huAinesq lu cOme Uy you. Price of courtMi in eo low that ynui" 
H^vInK^ nn your own lLDUxehnld repairs will quickly puy fur It, 
.Sh'riLl today for complete FRKK Literature on how you loo 
pet p tinted. 

CHRISTY SUPPLY CO., 



2935 N. central Ave, 



Dflpt- D-^02. Chicago 



S'i Electro Name Etdier 



TT'JtriTPrrr Vhl-.uil.le t^ln- from tiili'w-p* pnil 
tool b!in^'* , ni| lU^-Inu Llrher HITRXH 
jrocr ivsmc. nny o^hLuh, iir>rrT»ni:i*-it.Lay on 
owls. bniiruoieulL. rPre; oollaP’. un y niL 'jii. 
Fji’.j : Simple u wnclnif with pen v* |=-< n- 
4-13. Huf.Ii nr il i-p i-udyy- -jur-r-k 1 1 m Metl— no 
linin' wiii-ia dikMW aro £-ntic! SE ND NO 
y£ r 



i fc »r 



nun. I* L. MO I'blli tVW 



rvriu: jw-stuKC on di'livwy™ IM- h dnyiV-* 
nu'hpy l-ML'k If r-i% I dvllirhcvd. Electee 



i [chk'r , Dt|rf. rt-cOO .Stradhur A vt . ,Cine-i-ri«ia^ 4 0. 




mm 



Correspondence Courses In 

KAKOand f LfCTRICAl ENOINEERIKC 



LOW AS 




ELECTHtC.L oniiuriBi.r. Ol of T,idc «l«* 

ce-li-hI n,riHi. M^driTi. Very ondrmnnGnlilt. Theory nude eayy . 

R APIO EHtlNEERlNG. Fiiui rfn« rv-urw in. rmdin, s»bLu mA-A ff-p- B 

■vatk. TThJu* th Li- h* «u;^ r -Mi b i« ||..|n. t . iiir, , lijhp |*rhr.i. i,-*. T-i-Liwci 

O-NLT *fi. olLt Morn, f^rrM f*v|..*n, nl.m krp^in. Fui hhl lvrh4M. 
rprr A r . l ^J. r, T. f r« -> r fr-lv-'l a ii-iU’r'. n-4fni niifAMne 1 ™. 




The book thny'Fi- q.Tlkinn -nor.il M 

K 3 IMFIIFIED ART ANITpHT OF THE tiUMQM FIG If RE 



. . -jiiori, ^Nr & lHt-iYw^i- IprnTriifctJwr t-.v.LiE of iu kierf Ne 

lK.Lh Pi'I'j+liL P.M'1 <y-r<-P*l'.'iid ifLk iKbCA. u -i C-L-Pr n.WI r1em--lii» 



hy I h n rlH. i ‘,41. 

(win pi'i'ki'L -.ud 

ihC-M 'klj,S*d ir-I-j-iJlCT ur < -f CT ■ L'P-I I jrjl* l".-d;i- 

ONLT SI WllPAiP 
Hrjbtr or Litifvi gppkS- ise-iGQ Fifh A^b., n. w 



pH«d nad Aii ji -Li-in. 



Always writ-e yuur [i:mir ami full mJdrc^ 
rEenrly when angering advert i^einenta. 

don’t WORRY 

Why put up with yeara of 1 ABOUT 
need less discomfort ond 
worry? Try a Brooks Aulo- 
rmuic Air Cuahioa. This 
marvelous appliance per- 
mits Lhe opening to dose, 
yet holds reducible rupLure 
secure] y 1 COmforLably— day 
and night. Thousands report amazing results. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made lor men, women and 

children. Durable, cheap, Sant an trial to prove it. 
Nuvei 1 Hold in at-ures. Bvwar* of imitations. Wrlto for 
Free iloak on Knpiure r nu-rink trial urder plan, and 
prwf of ffcsulla. All correspondence c»nfLde»tiaL 

BROOKS £OMPAJ4Y45J-B State St. r Prt.irsholl, Mkh. 
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POPULAR MECHANICS 







You can rreparc ot th3a 1. inf Ain 
C^ovEriunAnt Approv«d Sebofd U> 
car n up to $3G u l> a yrutc 
jle OovernTnehl Li- 
r - fCtifted Ais-p!anf £- Engine 
Mechanic. Except ionn] opportu- 



_ _ Exceptional] cipportu- 

hi ties in clv El in a war service pm Ji Sima 
vHE.li A irtifieu. AJrpart Oprratiifa n.pd| Air- 
craft Fiiblotrrv. Men intori'ttod in ioreitfEL Btrreke 
paaftldfn cnn earn up to -£GdG0 p et year. Hitch 3ch™| 
cHucntion luFficient. Wc Imih you n-ml jui-qjst Ora^uatcs- in 

iooitiuff IHMitioitB, WilTC TppAt >or 4rfermat.[>r. . 

LINCOLN AERONAUTICAL INSTITUTE 

*T3 AIBCRArT ■ LBfl . LINCOLN, NE Bftfl 9-K A 



UhfLF t’AW NTIFJi ft YOt-Tt IIFLP Eh ln>r.n-> 

VfIch ... *l in i ih'il rup-i -i. \ mllll-nLi ii-i .-im.-^i; v 

Lc* ■ i - c i r -: I it|.- | i w hdt^I- E: ■.*<. tra-Trunn ic iin h r Awijitifln 
Nlf-rhjniti, Jj. . . -r i , i r i; jisJ WuldFn, 0 r.xf-| < if r-r, , 

RmiJO Hin. J*rt|hiini r.inw ^ir i-.lin.njf mi l ti 4 LLh>r 

JOli 4ipr-i-EfEUJi ill — ■ li i 'L l til I IPil.1Utri4.-c. ICbflL Iff ill 14 

ywi Irani. WriU- Tor FREE 4 11, 1 . 1 r. L L - ■■ I 
' % tC.f OllV JUiN.' 1 VU-I!.L:iml piur-.! 1 iJU'BirfTJ. 

MILWAUKEE SCMDOL OF ENGINEERING 

■ **■ Epeitfwhy k E , Etai^r M4iWiuki-«v wU r 



f , Htfps EVFJtf M*- 

! CnSmC—evci txpftls — 
repair Job s esier, quicker 

E^plalna every antOT^pnir 
dpcrAtlou BTEF-EY -ST Ei\ 
EMy-tu-q=ci Hundmd* oi 

S hoc-OETEEptl^, dijic ram^ 
■fl-u-Lnirs, show ejeat: -Ii*w 
to do Li" of rnprdra. ud^'-iA 
ratals. fepLaei:mor.t.i. Ail 

Jobs tm t ve-ry mad el : f i r^-- r« 

fpJ5-p]U3 4G5 LrUct icitKlnl'i! 
tinslnci EE-eetrlr, Fuel, Coot- 
inc, I.utnricatlon Systems; 
CJuLrh, Tmn^nvHiou: EJn I - 
■sttsaLr; rtAiLf End : Wfcwh r 
Brake:-..; Knee ActSnh, Eh.ieic 
AbimTbrrr,, ripnrrlT. : EOiiy; 
free Wheel. Ov«rdnni. Fl r jl-J 
Couplings 

ISO FACTORY BOOKS IWONEr 

rihaL-lna a COMPLETE COL- 
LECTION Qi ALL uETLuLi.E 
chop pTOL-td'lir'E rn.irpi’d 
P^recl by Em: !i car mintlit- 
t!tl-rr'£ Dirn emrfBi^rsI TbJlf.ii 
whit yn U GET Jh ItLLn 1**^1 
Opeji Lhih TUEimJfd t<i the rmr 
yon want-yDd-ll nnri PLPpy- 
tiiiivK io <h oi tHe rJffdt urs/ 
to do Ldt Job, 

AUTO MECBUNICS. IHSTRUC 
T0li$ flNJ) SlUDtH'15: 

Ttiia [n the fAcLriirs 5 shop DUln- 
IIClS UaLHil tiv Ilia u. &. Arm^r 
Irode. tf-hnicalj. atd voca- 
tSnELu.t -aebouh LnutiLhtf 

aU.tO l^LLhZ h-YlUCii, 

SEND NO MONEY 

SlmpiT TIE! put coupon bidop. 
MLkN »t todfty and & Mpy .gf 
« up- 1^' - i di! - minute 
rAUtncj Shflp Manu-l 
m sent to $r*\i at on^e 
■ lur jdftraFt^eEsaminaUon- 






LLhHiI making V Hit 1 UUIflllU 

fihmp Run |ili i.'il \1*LhfHl ( -. ! ,h Tj>H pvJ Inii rMi-tlti i-l "Trm ± 

I'iTL^' V^" "!:^ t r °" T W^V. "Wlimfi VitHt 1 ' 

IL^flkr F-ll-r., ■Hjaana* XL W 1 "ii^ r»q Artnl X->.“ 
*nd is*".> r.;h*r* r.i.rr, -■■■..| ? . I ■■ n r i r. . JliuJi 114 \ V f E'IiIujb Chut 
<!□ CviL TmiF ■: l -iln t r .-1 |y|| fli-Lidb il- La :« +ra i 

Thu Unddm jC non-Li 4M3 NaIIdmuI llrf*,, cii Oil I a 



p-ntijisii ^rl 1 me cippoF£a^lllP*^t.alh ttHUn nil i 

“j'/i.. AloflErni pfnrd rfll trntninB. Vlju "N-nm riv ij n 
J ■ l-> !-Il . 1 : 'i'iI.Mi' . Hia or, Platuru. in- 4~: ■ j | >. ■ j rhnto?iT- 
. J t 1 n- 1 - N " NC1.V VOB-H INST ITU Tl 

PHOTOOftAPNY, ifli UVn^taiSt. TDCRiL »}hnw Vn r i 



f&plain$ Cvftfy R«pivr Job 
on Every W^deS uf All Ttia^e 
Cars -1935 through 1042; 

| Ai-firlcdA Lo Sall» 

— Bcmlaoi Lincoln 

Auburn LirtCOlft 

Austin —Zephyr 

ftuiGk ^.n-riury 

Cudillat Ko>h 

Chc-vra lot Oldimablle 

Oifyiie-r Ovtrlnad 

Cord Packard 

Pa So-FO Pierce Afro^ 

Oo-dge PlymatllB 

Fotd Paaligc 

Grahaai Peo 

Hudiaa o-lLdrhrytpr 

HupmgbrJa T’arTa^l gn# 

LofoyeVa Wlllyi 

And mainr rfara uted^d tn 
ECJ-ptee Jfi5 prrodfilj oj iru.tks 
Weakly 2GU.PUU Vxt4LL Facia 
□n Every PliHie af T^nc- 
Up arid Repair * 09 it 450 

ChnrLa, Tabl« * Moi e ttLB.14 
9Ub P]jpt0£, Dr,Twinpa t 
D I :i *rp.ETk.^ li O'/tT tun 
fae«A-SI» e |! , K 13 Inchva, 

fgbrd&hHd BjfHaTgR, lPiLeaCing 
Au tom DC. 1 a Endnpss Man- 
jinf, £72 Madison Avt,- ^ 
Raw Vorh, 



^Tl' in- 4T lEO^TE fr.r rERJONALNtrtrCJi-^g find. 
LARC3E] l 1- ^1; SENIJt?, 31 jean ar?i^ifh Cnktrijc- 
tiniii— uicr ] r rf i.cn ki ■.tuiintiij. ebNjJed . LL.D . Decrai 
p p. ii - ifr.| All r^Ti^. FninLaSird. Fcuiy [m.ymF7itj. 8end 
f'vrfill.J. ll-Uil'Ji - '■■' "J .ill*, and Lrccutivn- O iLidEar.-4.~ h 
AWERTCAN EKTENSlQH SCHOOL OF LAW 

Dc-Pt. 27 tn a Ellt Huron St.. Change. ||[ h 



|[hnd J.1h.U. V«7 b«t t^mwt prhr««. fluT PlfV:t Otm FicUiy 
ud .‘.Ennuji-. iifuc, pxisp Mi>J pddr4M l:i TOEU ulmlup. 

ITALIA A F. SCpItANT ACC. MFC. CO. 

j3j W. rtiLH ST. r Uti^T. CHICAGO, ILL. 



1nV4£t-Lp4il;e th n couruD experts buj— tho real thirip;. H 
Si-ad 11)4: E--Kr 2- tn:d lcHDun9 P 4lelaSls. J^eE-uia-n 1 Lb “ 

0 I ,■ iliu: r> -l-ji’k p-uuF.^ Thn MMerr* tchwh ■k G-1HP. Fernt Mhlli, H.T. 



Tli4-liLiflt mfiriL’-y emu b uy — > Disrpi 
KIIS cmriiiiyri-* wi^ur ]7-|| jtp- \ 
pd -In per* . \\ rfcee \\a year n eeilfl . 
Hfij. A riiSdal Umb fa jgfe-Elhi Ayp, !;, 



MoToft BOOK D£PT. r Desk T5 r S72 Marti jon Ay*.. | 
fctfgTnR'a Faptary Shop Mimml. IT Q.l 

ih n r'lf ^ ^ UlOflitlEj fflr 4 IdGnth^ P EU4 

beak Ip T days, (Furisgn pnt e *c. cqsu witJl en!4ri j 

K AM^ 



SO-Lo SAVES RUBBER 



Leg '■ pL-ar,tarir<id bO-LO fix cucl hmiw wam 

“P0<1 iO LLrea. SO LO ALSO axodi rabitoaL-i, bogte 

bgr.le.mhri-.LlotlL . MEND He HOLE for . 

OM2; So -Lo 



CriT — fTTATj 

OCCTJTATlOJf & PMJf 3 LOTHR_ 

□ Ctl ^.hcrfl if you eneEcs* iZ.DQ. 1 

pontase. Sajati 7Hday rtturn ptiYiief a 



REPAIR Mr 
MAKE CAR-. 



SHORT WARTIME COURSES 



WARTIME PHOTOGRAPHY 
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WE BUY » IHi J' ut F™ m tiiUH-h w( th other QUirkF-Ln. 

*- M V * CiLtniOR ami eeny i?f :i-.:i|;:i? ini> I Ur. fPi-jHiid 
Hnc f^r Boa* CnEiilOj? > 1 1 : -: L Pn^M > r 1frt and fl ino.'H Mllih- T a[i- 
iii “n rhA i^KiFirjv K’Mir r liTnrv ■■ 






PATENT YOUR IDEAS 

SEND FOR BOOK ■ 



liBfasw L"mw& baiAsy bHufrf liEwtfff 

f 1XVNL- IfjOVL PbdtU tafflttl bJjTOi 
Eimm cl^aEfiT terenf &f£TOf 



tatrai 

Z&itm 



Eurmmr 



ENGINEERING rjsays 



EY^MJJV.fTfOJV COUPON 

BOOK CO.. 3» W. Und St. No* V*rft 

HIi lii^r tie ■ ■ .(.■.Lisr. hDVrniol C 'jT r ?- ^ Plffcslkjd 

uIf. II tniWM^rv | lilll luij vr.ii f a.M a I U du^o mid » W 
Ihife or ? IH-rKl i* Em 14 II pn| unwl, I «dfc roLum IN broke 

tflMJCI (ircrrspl sJUpment orlli pl*inLy and flU In lb Urlk) 

FF 119 FFI 111 Ff 4 i-F m lIK L + J JILLJJIL.JI.LL 4 .pipj. ■ ■ M Wi ■ ■ I J ■ ■ 

Himii .Id ill MB 

tlily LZrj F-LpitO ■ ■ | ■ J J m - LJ.J JLLLJ.JLL L 1 J • L L L J J L LL J J ■ ■ L J J • a.I J 

PWtiKl ,,FFF„,F- + + 

IS Ohio uT Coup* Off........ f. FH 444 



Now is The Time 

for you to get Into 

DRAFTING 

Iffirn A| Home? Front An Futffwer 

With iadunbr working feverishly— me field 
lor DBA [''T"SM^-i Ifi tiiEPL-T thin era I Oct 
into a be. rr jnh With plith pay and fid- 
ciniti^g;, pleasant ‘work, I TviLI (.rain JfOCL 
ELI ynnr prime !bl ycicrr B[i&ru (Epul- tiutLL S'Oit 
CLTO holding a lifttra: paJ'iiLtf fKifiltldU M 
Ttaflnnim- It}? ptMUeol, training tu tfraLI,- 
jji« clIf** Includes n umHdne oonrw In Imlnx- 
trial Dprittainf niLuaftla on new pi m! at La, 

imprnrinB. HfilUm end modrixiLzajifc 111 

eiLremalj imnnr^Lt tad ;raafLLi&le to 
draltEmnij Write J-tip full llluatratril dc- 
Tb-'-Ib m:il tKKikiet. Glia your n,qe. 

UltJertyTllto. Ilk 



|3*> A "Icey" man. Ld-fttn how 
In n*ntf 41H-J receive meMaRCj; in ende by 
Itlcsr^ph itcd ridJO. Army, Navy a™! 
Caiumtrcc iBe-vd* ttiogiftirds uf men. 
pay, adventure. LnlaVn^tsuH w^rfc. Learn at. 
heme qul-ckly Lli i-uns It Ijiiymjli* Candler 
fcm™. 'Write fur FktiPi BOOK, 

Canpllh System cq. 

Perrt. S--C. Pernrec, Cole.. U. 5-. A. 



Know Electricity as Experts 

Know It-~and Get an Expert's Pay! 



Wh*i sIhmH your tucur*!? Who 1» Misfe Today? SuttEy hol tbs man 
IrtNh Im eaUteittJiJ TO ;-:LalLd aUJIT KtlOW yotlT Inb thorpmchly — prfr 
pKirc ymit^dr for Tc cLd Jloil tbld ihnueiiind^ 61 tncu 

The CroSt Library of 
Practical Electricity 



ATENTS 

ANP TRADE MARKS 

A.SNOW£CO. 

RfgUtfred FditNi A rferrt^>j ISF& 

WrlTr lor fp*f twh pnd “CsM. r«£a«l iOh Al RsrfBliaiTItrH 

43 1 SNOW BU ILD INC, Wfl SH IHCTON, Dl C, 



At IjiI-T A noodEchnical Pls-ttics hook, 
wriiT-d-n in a clear, praciiral^ urMterexandjikite 
by iht well kriivwa aeihgriTy E. P. 
L-oeifg-c. 1 of me r Kdirar Modc-rn Plaecies 
Sf-JK-ripT Fa-nfie by inlCrm+HCn i sr- Ihh- in- 
^emely ►nrcrritMp k and instructive 
li-ricik fmiilrd “PLASTICS from. 
PAhlM 4PN| FOREST " NfrOlbrr 
hhe it anywhere DrscTiL-ti man y 
faicinalir* and amazinjc enperi. 
mentsi in Plasiirx; and tells of ilie 
hit -:vpfMrruaiTbtF. faeih now and ini 
the Juiui-?. tin ynvu ™ant lo kn^**- 
Jhew hl.u'i k+ 1 Ilae a and buli'oras are being made Ocm 3-bpm. milk, hem 
cornrebc and ;u|-r- br ^40t wacie m being Luriied ui-io wall beard and 
■molded prc-ducis-: how wyl»inj .it* m:ie|e 'n'd +utorfioWk W-fi*, h'j« 
waln-gE sbeJU Find l-hcii way into Pla^icm and Hyn-nnit# ? Thixe ivh’ 
Jtcli, and m.iny oilier^. arr eapbined in Lnugee -s. EJ-eek. Gei the Facu 
e-n PLaaric^ Order th'n. \wf/p<nni(u boo* TO-D-AV I 10 Days ln+petlion 

FRER SEND NO MONEY 

Don't deJBy^-'Boofe flhrppH C-O-D. anywhere in U S-A. Simply pay 
postman ITOU plw tman COD -inil po^iag? charg«, { Ef yog 
sand ca-ih- in advaine »e pay pnetSHtJ, In a-ii l&a-r i| yeu m* tkh 

fuJty-UE Lifted, resern ihe book in EO days and we'll reiudd you*- imrtory 
Sm.Trt^dt*t*lY. y*itr order HOW ! 



plastics institute 

22 1 NOj l A SALLE ST. P DIPT M - CH I d AG Of I Ltl NO LS 



SiT]j k'ltw BGW it jfi JJcfFidatifij/ 



liflay? firi; dUMTBrotlB olid PiaJ De Vedy 
efrfiCly, My p?tMODlU BCTi'frQ H£EUriift 
pwmpt- imMoU. .Htbtet. cDsillMenp^, n 

tuLtil muifi a t rTpcrMf. 1 1 1 mt jam 

WE1' !| ru(f a iuudu] or irrawinq, or SkCt4;tV 
ADil iSreyrlFillon OE your UlVCDLLon, JUliS 
SO.CJOl I tcLEL laaka a irtfjiJTcn aad import 



(W-ompity Ad to LLH pausLlahllJly uHd BeliO 

you a copy of ray T^-p^c booKlat. Or. If 
ygu p Trier tn reiul my Uonklul Elmt. taall 
Lin: iLiiiLLiLL‘i.1 ^auTtoD ac oat-e. 1 will ateo 
scud: ray " litword of lavcbUoA" la™ ; 
iQvtrf -t £1 y 1 'iLhf £Kl>crl£lLC0 OB R KiS]1eiCT«l 
rjncijC ACEomcFjl 



L I? I> I >X L 3U2-D C^linnbLaJI ertfg,, 

r* KSDuDLplii w^tiiing.t<in. □. c. 



FEd^Jia wed rae nt uDi'-f, Itee of chaw^. your 71 
jjiufo UnokJcD and "ftccoRl of luvcn-tlgu" Eerr 



Horae. 



n PERsannL conFiDEmiflL poteht service- 



BiA 



Addm f 

POPULAR MECHANICS 



1 IHOlNHfl 

I TKKHI-CAL 
I COLLEGE 



LuUrfiOiS Id Arrenaticlril, triiemienl, C^L|. ELi» 0 tf |- 
CU.L, MedlahJcal. deii! ItaUio I'Liiqlpijortrig. Dne- 
YQ ar l'-hIjSi.'S in 1 lj.iI I n nrwl braftlniL Ap|rrdt«J Uy 
Or A. A. ] 1 1 6P COihaeri n-ltliHit aiFileit J.-u^ 

tu I L3i>fi. l.iiJisn lihhiiLfial center. t>PI>firliinliv Ln 
L'iirn part lh'Lnj[ ejtpiiiiel. EnLcf March. Juntj 
liegl. r Dee. 

833 E, Wjiphinateni EHvd. P Ft. Wivr#, 1*0. 



book free 



war 

li y ivwftt womyT 5rt^w squabs. Nothlinr Hul-cr to lulNei 

UiMhLiik EKtrej 1 Cn «sil, H hip L'nrlr Hun. lU-ady Cm fdE nr UOLI 

j*i 3S days. Rnvnl squabs ie13 At frOWLTNY TOPS. 3a-nre 
ae '"- d 3-Gt. ktame la r^s-' pesqaer oti new ti->s J9*'J 
F#Et "OO-K. W&r fnrO hUit^-it. low p ■ne** r MW ilreedonHL 

■iICOi hs ■m-jhcOn id tiL-;iriH'v-:iuikLi iR bireetlvni I IB li-'Vk IT ir.lpGv, 

*ICC FAftM. M ST. , MELNOSE. MASS . 



K 



MONEY IN RAIBITS— CAVIES 



DUYbqoN E HTf ffP H IS E CO.', BV 014, pearl NIVEN, N. Y. 









HOW TO GET INTO AVIATION -NOW 

■ by C. S, (Casey) Jones 

No. 4 in a series of advertisement! describing the free training and opportu ni- 
nes mw m ailabte in aviation* A Mrvmd to the thousand* of men and women 
who wish to prepare themselves far war service in this key industry - 




One of the most interesting 
opportunities in aviation, ati d 
, which provides imm &d i ate em- 

ployment, is offered by the 
War Training Program ol the 
' ft ^ Civil Service Commission, 

i';. ^ If you are 17 or over, a 

U, Si Citizen are physically 
>.*> v; able to work, and have two 
years 1 high school or equiva- 
/■* 4*lK lent, you may apply Tor one 
r* J irtAnrc many jobs now open 

& J to civilians as employees of 

the War Department, ip aviation, 

tinder a continuing program, the Civil Service 
Commission is accepting applications from both 
men and women who meet above requirements. 
Men classified 1-A, or persons now employed at 
their highest skills in defense* industries, are not 
eligible. 

Upon passing the aptitude tests, you are given 
three months" special training in an accredited 
aeronautics school, and receive pay for this period 
of S10D per month. Ybu are assigned to ono of five 
courses: Aircraft Instruments, Aircraft Electrical 



Installations, Aircraft Sheet Metal Fabrjpaf/on, Air- 
craft Propellers and Hydraulics or Aircra ft Engines. 

After completing the training period success- 
fully, you are employed at a United States Air De- 
pot, at base pay of $125 per month for 40-hour 
week, with 50% increased rate for overtime. You 
are employed by the Department of War, but not 
in the Army. 

After taking up your duties^ you will find ample 
opportunities for advancement and increased pay 
in your trade, depending upon your experience and 
abilities. 

For further information, write or call at the U. S. 
Air Depot, Rome, N. Y., or N r Y. State Education 
Dept,, War Training _j£* r 

Program, 20 West 44th ^ 

Streep New York City. 



Academy of Aeronautics, L* Gnardia Field, fir. y< c* 

{ A warded Efficiency Banner of First District Army Air Ftarce^J 

Casey Jones School of aeronautics, JYewaflc, N.j, 

EnRineerinE and Design corns oh *ti1l opvn fbr private- onnatl^ 
mtnc to qualified applicants* Mechanic courses devoted 

exclusively to military and Eov-cmmcnt contract trvinio^ 

Training rfie Key Men of Tomorrow In AWctfion 




The demand for men who know 



Diesel Engines 





30 $ page- 5 , 

Nearly 
200 INuit* 

SEND 

NO 

MONEY 



WAS NEVER 
GREATER 



T HIS book describes 
and illustrates com- 
plete practical instruc- 
tion on Diesel engines, 
construction, operation, 
care, and adjustment* 
Algo e&re and operation 
of electrical p o w e r 
equipment In connection 
with Diesels, Simple, 

easy tc understand. Cives you nil the 
information yon need for big p ay jobs 
or hJeher military rnliuir. 

YOU OONT RISK A PENNY 
Malt tho coupon today (or your copy. If 
i'tfu're not f'llly &atl«fiod, retUrri it £rt 5 1 1 ft if s 
n nd wVIJ refund the- lull puTetiaxc price. 

FFtED J K J, DRAKE & CO. 

a*pt. P-M-i. COO w, V"n luTtn SI.. <«i I HI- 
Drake' tf h&rtkv ur li! ut k-culir^ inSQfc*(Of^rr 



Fr*d F h J. Drake A to-. Oo*ul. Pm - 3- ftQO W. U.iJiQ^n SI. , C h i lit. 

SOrtd ' 'Diesel i;nnlnyn ir4 [>l mmi* I C.O P. I *‘1111 fcisSf 

iHnHtriihn £2.00 pius Hrn-^l I nur I ii e '.If you nt-nd. cfluh 

In Mlra.-ncT, vl'I L t liflv nil i-toul-Hiri'.l 1J jkil mil? L nrhJk-rt. I 
inn rurum boo* lr. G iJhj-e a-ii'C puretHarw- price will l*c rc-Iundcd. 

Nidrte 

A:UI rt’j-si , . , , , . . . , r r , l r P1 , . . , P . , , , , , . , , r . , „ 

SUlIc 



it [s the BEST 

Handy-Sized Dictionary 1 /' 



A ctual ust prows tb&t w kjj- 
STW3 COLLEGIATE defines 
•II tti 0 melt cunsmii-iibf UJttl wr-or-iC* — — 

111 the 1, HOD paiM] Hfl.QOO 

entries: 3. EDO iiJcLue L'l . t-3- &0* to 
£$,!□ dc^fndlujr art bindings. Tiny 
of yoar dcal-Er or direct from puh- 
Udhcm. Hail E-uupz-n for FHEE Quiz 
and Pis* urn GArcifi. G. & C. MuTrLujil 
Conainny, 3 c s PaijcrH] Blraot. 




G. A C- Murfiam Co,, 2(13 fititrml SI., 5-p ri n □ flHlif , Mail. 

PtnHse 3iiid n\t FUEE UruJx and Pjt'inT# Oanae, aLso fun 
lnlnTmatien tbgo-t Wob+kr'i Collt^lmc pietloa&JFi Filth 
Edilt&tt. 



\ 



>'BZnP 

Adilrru ...... .. 


.HHh^uxwi inn-lit— ir -115 •■■■■ 
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Making Good Money 
at a big Aircraft Plant 
thanks to this 




D R AFTI NG 



V-l THE KEY TO AU 

Yea, this free leaeon proved that drafting ia ^any, mighty 
intcMflUna work . „ convinced me 1 didn't need ftpceilil 

title riL tai jfet> into thia well-paid pr^fr^nkm T H - prqwcd. be- 
yond ft doubt that Drafting by the faeclnatissjr C.T.C, 
nacthml^nbemEutcTcd easily AT HOME itf RFAItE TIME. 

Bo I enrolled. I learnt Drafting *, t In my spare 

time. T(Klay ( feel aeevrv in my juh nx nn Aircraft Dnrfta- 
man. The- War Production PrrwrjLm h-rui i-ne-rensed the dc- 
mirnd for Aircraft DrafUmcn, Machine Draftsmen, Archi- 
tect oral Draftsmen, Electrical Draftsmen and StructXJrnl 
Prcifta-mun. For I h - ft ft* me is alwAy^ rcime iinst on any nirw 
pro] nit in naEinufactnrinff and industry . . . and in those 
new Alrdfift plants and ^hip- 
building yards, Draftsmen can't 
be replaced with machines., 
Whtt’Q' trwire. I'm ihM for 
promotion and more pay — hut 
if 1 wish, I can he indcpcTidcnt 
, , + (JO into busiaoBs. And, as 

4i ilTuJtKrAnn. I have a pence time 
future nn well cm a s-uml juh new. 

I Ten 1 '& a tip: Mail ih #■ cnkiprcn 
Or dron cmd fi>r ihn tsrs-i- trial 
El-:->jhi iei. Tho this tiMl;sy-^-L*iiid driLfl- 
Wiil tufte enre ui jdu tomorrow. 

YOU GET THIS 
COMPLETE DRAW- 
ING OUTFIT 

WLLhani □ peranj- r-xLra. All thr> 
tfjpjSri ymi CKr-d , Ld'/I'iIlI i n. p; drawing 
tub It--. With this mrllW you nan put 
yn iT Lrl^.jA on neper <|uiekly .uid 
with Are ii me.y. XV i c It t rntniji jr r yon 're 
Jill set In nuLKlLT drafting in months 
— i not years— aE. home, and you 
ran use clLr ha very HJimr Instru- 
ments. ah a drwiUtTlflP lAter, 



MAIL THIS COUPON 



CHICAGO TECHNICAL COLLEGE 

MM Tlth Bldg., Sn- Michi^n Av«. t Chicago, III, 

Pl«i3iiiff Jh>Qi] nn - J-V-Hi! Trl ilL I >i H.iin Lit JIHAkTTXO Jlh^j-wLnp! bow 

tU leftm nt hnmn by F.T-O. pbm for h good ,k*bi in a! Feral*. end 
glbu-r tv.-ijt induu-tfir-s. nhli-E'iLtJijTS, of C0W*o+ 

NlU lLC' ■ J . ■ . . . ■ ± ■ ■ , ■ . ■ x t * ■ >i + + a ■ a. ■ i ■ . 4 ■ * ■ I i i ■ ^ ■ I ■ fL t 

ydniSill . . a, . k a x 4. a l l . a . a + 

City a a , a . r , - . r r i a a a a a . SllltU a . a a 

O^ir-UpAtlCA . * a a a ,, . a a a „ , ^ , , + + H , + + B T . . r . /Lg/l r „ i . , . a , . 




WAR AND PEACETIME INDUSTRY 

LEARN in Spare Time — At Home! 

lor at the College in Chicago) 

A few hours of pleasant horns study every week - thfrt'a nll- 
NQ intirfeifeTice with your present job! With Chicago Tceh's 
help, yon train youtsetf nU-p by itep, Thbj letted melhrid, — 
developed uver 3*j yuLtrit uf G.TaCa proffreM-j — wUl tU yon for 
ft job in mernths jtwt the kind nf u jest yo u'vt; wauled. 

TRAIN FOR PROMOTION— ond Mon Money 

ALL WAGES imil aalarlea huve been fixed by mow Fed-eral 
\ ajfc-'.v , Thi 1 imly mimnur in which nn ^rnphhycc fJLn khiL mom 
money iu- through increased reeponsibilitiea and more impor- 
tant duticBa Get thla : the only way in which your employer 
can pay you mere money by law — is throngh promotion 
—by cMm; yon more ncpoottbElltia. And the best mmnPer 
to sccnrc promotion, ia through -training yourself to bo 
more valuiLble. 

To prove to Juu kuW OiL&y it Ui if* leOrn Drnftin^ by [hi - 
ChifiWfi Tr-eh meithod, we’]] *ond you a Trial t.essnn FKEE. 

No <:haiirg-u tor Ll'aib luifHOn eithLT nuw or latcra .Send ai j>usL ciirdl 
or thu A'CI iLptm now fur MILE TRIAL LESSON lit DnlllOff. 

3? Year Old College in 
Modern Well Equipped Home 

ChlrCARa Technical Calleprc! hsui ceadiLAt^d hundreds ot SUOCSflafOl 
draltflHiH itnffiiioera and tAnhninirins i^iare iia fourHJHig nearly 10 
l>iNri|«g LfiLkl EiT¥i« B cducnil ur+i] AtlLlUlitlfil^ And lT>- 

sLrurthn-n lisivt> bo^H Of the hiEhrut. ClrlC^gO ToflinlfAl CollVJft 
ucu upies a, uniniin pbi-rr. Lb Ehr- cd ucatjo-nAl world Ln thAt Si 
iH^Eh rc-rfidr-nEinl and. i-fonw Kturly cuiLrsfta. In Ltfl new hrmi? nn 
a 1 *] i r ki rlth Avenue Ln [lie CokleR-e hns mude-m well-eq uLnjje-iJ 

hliops, l.nbinraturiea emuI dr.iflLnR: roomi 
where Itundrcdn are in irn.inl.nc for jara» 
uiolLun in itn day iuiil evening cl-Auses. 
Yod O-i in get tin a mijne high grude 
IrrtknSsUI Lh Drultinv Sn vaur 

own haino. Keep yoUf preHent iub 
find iHllll for a butter an?. Mall |fL« 
Coupon today! 



CHICAGO TECHNICAL COLLEGE 

TYoa'nanq- Dlvi^Jan for War PrcKiucTfion 
C-2D4 T'ith Bl'iFff., 2MD So. Hlehlian Atenue, Chieag^, IHknoit 




WOMEN! 

Girls and vome n 
arc alio taking 
good positions in 
d railing roams at 
same high base 
pay as men, Find 
out if you are 
qualified. Send 
the Coupon. 
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POPULAR MECHANICS 








CLASSIFIED 

C /fcfo&'liAjeffwriti 



Adverfisameni? in tfoil (dc Fieri, 3S eon It par ward,, eat h instrlion, minimum 10 wordi, p*yttb1« in advcmcfr 
To be inverted urtdtf proper classification h% April Ujuo, copy should hn in cue 1 office FfrbruOry 6th 

April iivue On tab Marth lvt 

Papular Mvchaaict Magazine, 200 East Onlaiia Street,, ChiEega, llfinoii 



YOU'LL PROFIT 

By reading and answer in£ the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular ^gclianic* Mega^n-Ur Chicago, Til. 

Dear Wr, Johntom We like to give credit To adverliiing I hat really 
produces in dollars end cents in soles, rather Mian polished claims 
in eireutaMon^ reader buying power, -ek. Popular Mechanics tiers 
prodwcod tar ol, frorn small classified adt f more reel husingij than 
all other mediums combined, This includes similar magazines and 
weekly papers wilh large circulations. Our cast in Popular Mechan- 
ics was less. In addition to user customer s H w « secured many con- 
tacts from established dealers in auf line of business, W* shdt 
continue to be an advertiser. Yours truly r 

lOrlglnaL letter on file in cur olce 3 H. E. CLARKS CO. 



AUTOMOBILES, MIDGET CABS 



WHIRLOAB S-JpCL-Ciurb’caA, &'$. tucresae 
inilep-BC 2 o^i power io r r. Fertot peraeb* 
uaJ p erf cams ng£. Refund hmntnke. Uns- 
varsity teat. Any oar; five nmke, year. 
Wrepph installa 15 minutes. Good rcauLta 
With fuel all mix sir low octane gpeg* 

line. Joisn Hanley, Manutouito. 5719 
Lora lnc. Datndl, J-IicEi. _ 

HEW Bcteulifle cable L aavey nu up In 
! Results guaranteed. Fosltlycl? 

ELifraluv..— Jl bi-K tr-ealx 1J4IL fl-alk-ris- 
O.O. D. or postpaid, puberal aupply 254.) 
Ddn lij butgre wanted. Oas^Q-Lubrl Frod- 
UEU, C-HUlft 5dj.ndurapJ3, Qmitha, Nubr. 

AFT 0 MO & IMS Racing togfc. fifth edi- 
tion. well i I Lustra Lr-d lEu.trlictiuTu ch 
building bodies, Irames. engines. Ford A 
APd D l-JlLvkt/; i-r ii:i Plain, AAA riiiLpji. 
iprcrn cations. Raadster rad rut, Ijidianap- 
aTlfl turn. Jl,«_p»tpp|rt. Jl.15 CO D. ftA? 
Kuna, DiipL. 47, BXadLignvXlit Cincinnati, 

gala. w 

Ft i- R Mfg. Co.. Robert M. Ruut,* CEf! 
AfiAttOn, Ind. Bpccd equipment for mide- 
f-ta, race oars and boats. CaUi. £&c L fuel 
da la *frc. Ins true t Jon 1 1 . DO. 

* Aufo- 6 wN£ 4 S Ouidn- Your Car de- 
lerlEjet. l'i ucLLlrtiis ut turn pie .nifi.'Ji m, r.tinrt- 
■f-i u: . way* to get most out ol ga e sod. Urea. 
(1.25. Popular MecJthAln Ptesa, |C-43) i 
203 E. Ontario. CiilCauu. 



AUTO SUPPLIES. EQUIPMENT 



VACUDRK Is Savina saa Tor thounandi, 
Vaeodex uddi ni p and power, Vacudex 
doublet life ul bLulilur and tail p;pi:. Vaci;- 

dtK damp? permanently urn tind. of exhaust 
pipe quickly, Yunrde* removes Pact pres- 
sure, eacPuLi and tilOblurc. Itiuudex Pcsl- 
■*d end approved by army engineer*. engi- 
neer ml head ol uutM&iuhng umverally en- 
gineering laburiit-urL-es uu lumubLlu exp^TlO 
and many mechanical eugineeru. Report 
Died VpJUj Fcd.iT al Trade Commission. 
BulCar iUi.’Irn 1 ^: llin uaa npd War FTMlUC- 
tlon Board. Vacudex Ib futiaiLooAL part «1 
H&liiSl riiKtflm. (-3. Ta puetpald, SBtl&fao- 
Uon auarantead. Folder fareB. Decker 
Frodu ct a Oo mpany. FelJiam, New York. _ 

AITTD-OWKERil Sp«LaE! Ter euiomr)- 
llva formulAH Sl.DO. Mciuoe MahodM, Box 
^7C6, San FnLucJrip i? , CiHt 

MAKE And matall yaur own (olh nave*), 
instriacUafls fifty cents. Orests, Hoqulim, 
Wafllt. _ 

PUTT. 0-1 coriver^mns. all cars. MO.SQ. 
Dual sysc«['o. Gj^ullne nr ml, Buckley 
company. Taunton. Mags. 

1043 IGNITION SacierchiCKcr $2. fill. Fiu;t 
rt*itlng. mllcaae, pep. EG Sales Min. Co., 
E& Joh n Sfc a Jfew Th rh. 

RECLAIM Used ail wUhwit eaat, Fai- 
tieqlftra, F. QtfWjn. AJv^, Oklft. 

FLATICTO Outfits for auto parts. Can- 
hcet to a baltcrr. No laolm uied. Free 
particulars and oroota. Gunuietal Co., 
Are, J. Dcutur, i!3 



AUTO TRAILERS 



BUILD YOUr ovn house trailer, Hava 
exactly ItiB kind and sLze you wapL. ar- 
ringed and equ.lpped the wr you want It. 
Save money uud have a better trai Ln 
ThimaandB ctl smart people have built 
from Jim Darndy }>Lafi*. 5cod l&C today 
lor Jim's LntereM-Uhi treller plan catalog 
tllust nisi n $ 7 streamlined and eonvenlloh- 
a] madeLs of hvuse trxllors Tltn floor 
plana, eollap^Lhle tent trader and utility 
trailer any of which you am h-nLii yaur- 
iielL The plan yen select costs oni^ (3. DO. 
Bund diroe today lar aataloR, Jim Dandy, 
Uny, iiJ-A r vvnusau, WliwMitX 

BlDTORCYCLEHi BICYCLED, MOTOR- 
SCQQTEHS,, .SUPFLIKS 

BICYCLE N*wst GUdarvclca avahlablel 
Frotes&EohB.L peopEe: Mujntqjn vour d]R- 
idtjf and prestige. RLdo the oiily tatEotml 
blcyelt vvar diujsBned specific-ally for adults 
1 — the unique, mudum. bir^eSn- that "has 
(very thsnB." 0 w p Agu aJX, Januani' Pnp- 
ulat M^inhas^LiL'; ha priority. S apply ELLdi- 
ited! mj^n dnae fnr illustrated literature. 
Ohdaoycie Sales Cempaiiy. Box 36?, New 

Qrlua m, Lgq f*iana. 

"NEW cinjuan wai mobarcyele. Inter- 
z&Wrig UlusttaiLnai, mro tianlnal descrlp- 
Imn., 23n Dime extra wjnnM Ll-cxa Lu rq 
motoxcycira, umlai sewters. speed bouks t 
motorcycle pLsioua, T«Krir,ding t clymers, 
DeLvatte ^bitian. LM A OSeLus ; Call LnniLa. 

REBUIIhD Ywtr Indian motor. Genuine 
Indian jnaiLs. Used motcroycle catalog J5u. 
India Ll MutOI-eyulr SaL-ns. Kan.-i q* C ity. MO. 

MOTORCYCLE FajLs J ni/w and used. 
Catailc^gne and wLngB pin JDe. Bullalc, Sll 

1ST. Slh, St- Ln uia, M d. 

SEND"lbc Ol IfifOtfEOxiLlaa, 

Lists new ali-1 ui&a pari* far jneiian. ][:. : ,r- 
luy, Noote, U%2 East Ofaud, Dlv. Melne-:-, 
Iowa. 



POWER Ynqr h\k^ with Outboard hid- 
tor. Flsrui, (■] OB drfen*': Stamr^. Dtmald 
LOJCTdlere, II Foulla S t ., ‘WaUiryjllq, H e, 
COMPLETE FEaita Fly JOB Fit; a (L, 1 nV 
Harley Sportplane (l.-nd. Midget Me. 
Bcqater, live diflere-nt a&r, Circular L!5e 
Craftsman Boots, 19311 Wusl Clybmirn £lt . 
MilWauken. Wisnprmn. 



"MODERN Mgtnrrvclc Mechanics and. 
apeed Tuning. M 43B j#agea, 2ml UlTistra- 
Liarj;. I'Le mpcit lip-tO-dftte and CttfUidele 
book an inetorcyeies-. I2.5H pneupald or 
write for descriptive folder. NklLnliun 
Bidthum, fia-ska Loon, gofil.., PiTmOfl. _ 
BICYCLES, Farlq, lire*. Also BCOOter 
tEresi, all rIsm. Bend dime lor list. Dyolc 
Tianspnrt Co. H 3241 &. MlCtUfiatl Av&., 

CbLea go , 111 . 

SAVE Gs^dliiie, tires ! MnLur-seanCprs, 
mntorryrlcs. bicycle motors, DtLdget auto- 
nidbJlt^. lazuli nr rnetnrji;. Nn prirrlty 
necessary. Illustrated catalog one diuu: 
CLyBiera, 3dT Wr*t F|gff. LW- flnffcle s Cillf. 



MOTORCYCLE Bags — J3.&D and up. 
Allen BtrecLsnllned Rag &x. 23fl Summit 
Ut.. Elgin, 111. 



AVIATION 



LODE- ■■The Baby Airliner, Enw wing, 
■flight tested, jiwrcit performance. iS.aa 

^p^cliiI a-rrer. gets the tenusne, OcodctJo 
plaiLK, nii^pLlfied. detailed. Illustrated lit- 
erature 25C. Standard Acrociaft. Ft. 

Worth. Texas. 

A PRACTICALi Couxsc Lel FSyLng — Cam-r 
pOcie illustrated Iwok only (l.Qfr. Alrcrai t 
Dire c tory, AUiena, Ohio. 

UBED Airplanev k/w ns 45 fl""comyltt^ 
oena 25c tor new winter bargain c-ala^ 
lague, Used Aircraft Directory, Athena, 

Ohio. 

PROPELLER^- A ll El'pcs. SI EBB. Ifil- 
pr-oTcd 3 blades, for sleds, hoals, Factory 
pr|rrf«, Lists tree. .3 Lj lidjird Acrocra-ft, 
Fc. Worth, T c?tas. 



BATTERIES, REN ERA TO 119, ETC. 



RENEW Dead. CilX batLcrzis LnnxjHinsLve- 
IV, GH wise. Instructions tl.bfl. FdijuIut 

Sendee, Racing-, WjBBMbL 

EDfSOH LatEcrtrz, Light. Fo^er. Fif- 
teen year Ufa. FLve yfckr jn-itianlc-n. Com- 

5 3ete Lighting plants. Free lilemture, f 1 : ls 
ay Ciunpaiw, 3^1 Ygnkcis Avanue, Yon- 

liergu Wew York. 

EDISON LJIetJiUu fricu^au battents to 
Ikht and pi: war. klmisnatG acid battery 
diseases. Long ffiiaruntet. All kkd^ rc- 
IrnLfct jriTicrati njg niants. motois. and mia- 
ccllaneoiis aiUciee at bargain iprto-s, Fra* 
Ifiteftatink lltcrji litre. T. Hawley Bmltb 
Col, Cjeton Falls, N. Y, 



ELECTMICAL SUPPLIES, EOUir^r;NT 



ELECTRO- M ACiNETa — PLana to huild- 
lD( — 41. OQ. Terry S-ilcs. CanttaL SLaLion. 

ii75,_TaJedo, Ohio. 

MQTOflfi, OeneriLLnr.':. w^Lders. feneerai 
otlifr flcctncal Items. Priority impecca- 
sary. Wnli^ LeJsy Manufacturing, Mln- 
HLnn. 

9 , 00 !) REDMOND, £ VcJl. \l amperes. -05 
elm., Sifatcti hkwers. Priority iLtineeia.- 

^aryj^J&qx 247, QWOasa , M ichigan, 

ELECTRIC rcttcil: Wrj tcs-cnprav-es alt 

thrtab }] CO n-QStJ>ljld. Beyer Alfg,, 

4515-H CaLtfcgfc gnu v . Chicago. 

BA YE GatoElne — Buy elnctrJe motors 
through mall. Alternating and direct cur- 
rent, rriLLlLULLut h r-m 1 power Bend diniO 
lor whdlosale eat a lot. CMCQ. 514 Van 
Billrti, Lhiragn 



WELDING, SOLDERING. PLATING 



ARC Wuidnr^ wanted by the tfiousadda. 
Learn wt£b 515 page Jesuona tuatuiaL Over 
&M haw-te-do-Jt Pfiolw. S2.A0 COD*. 
Mcney-back E-jaramEc, Hr>bar|wEld. Hok 

M- 23 i, Troy, Ohio. 

WELDERS "Standard" filet gapea iro- 
prove Welding, prevents slCIJ*tUT*r wtat- 
npos. DTBWJUGU 50 c deFerue- eLAinpj, Mag 
Thei Welder, J341A "E" Etr &et k Hap&, 
CaJIL 
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MAKE Tout own electric weLder:; com- 
plete kn. everything supplied, with in I L 
dirwtsnn^ For n-wemto, jj J5; veII mnkc 
a tm.95 Hf[. Marvel Electro Welder Min. 
Ca_, 3D3-A Center at.. New Tori. City. 




aiAcmvEiiar, tools, alptlies 

L-LWlti Milling machines, shapers and 
ulhur ahnp tnc'Li lire cmciirxiliy ha.recCti.njf 
SCOr-e-d of perdue thin Jab:; u:l war sub- 
mnir&ets. Rcotgh or Bctnl-fLoiabed caal- 

JiiftK With CumteiiUlgn blueprints and 
pa«i SURpUud li'frjsi uL-uck Oil luw priori- 
ties. -Save 5/Sfha liEU&i cost of finished 
p*hdiKl, ?end 10? tn caver cost df mail- 
ing new caUil®*. LuWie MiaclLLn* Taut 
Company. F O. Eos 3 Ifl, SLa. A, Depart - 
nuiatE. ^-^T. Log Calif, 

MUST Hav-n mnebinr shop equipment, 
LbLhtS, Shaped. milling jEijLchnire, drllb, 
etc. Wall pay Cilh, prtPO no OblOCt. May 
Jl& Luke MaimEacLuxlnff Da.. 1C1M W, Luka 

_Et.. Chica go, DU nqla __ 

WANTED — Uiud LuLh-r.q. nhajsnrs, cnllU 
rrs, planets, drill preset other machin- 
Kty, Any type, any condition, Give lull 
djeliklL. PJudwt i4u.chLncry -Da.. IDOi 
Bunhwibh. Aw ., Brooklyn. 

NEW Tap grinding attachment. Grind 
tlfsi Li Kr= factory on hhLkil JiilJire w _-; M r r I±h : i : 
gnndcr, FTce literature. 2312 fl_ Fern 3D, 
Arlmgtcn, Va, 

CONCRETE EuLldinit bluck nuiuhLiius 
stud molds. Easy payments. Catalog free. 
Doner-etj? Machine Co . . &j2i) South Comp* 
Ian Avt., Ht. LMtla h Mo. 

tiS^o wood and met*] worJUng powrr 
tOOlii, bnu-ifht, uild, uAch.an.Rrd DuLaJls 
free, National Toot Mart. Aah&ura. Oa. 

P1.ANH b-'-rr making 1 mli'miiL kuywoy 

ciatter lathe attachment. II. DO. Cut 
square holes, broaching, etc. Hobson. 

8ft. Dear bam, ChingUL 

hew CaJipcr. direct rwiin.Fr, s|iwd* up 
defend work, chuap. Free illiLslralgd dr>- 
entar. Factory, 91L-G East Slat, Kansas 
City. Mo. 

tfl KH:ii Beam trammels far draftsmen, 
tnainc-gre., mcchajiicv Chrculur iwee. CLaLr 
Company. Bos MM. BlyUabouroe Station, 
BrwkbTi, N, Y. 

RECLAIM Dull and broken drills with 
Nq*w ay , Lin LI OnndC r. Circular fret:. 
Traclur-Llte Mr*. Co.. Snlui LnV.- Iowa. 

13 H, *i ir VlLLAlLD Lath* with IrUp. No 
3 Fxat-t & Wtilmev hand milling machine, 
lour step COelr drm. Wrilg for Cull oil - 
Drulari, CLncLncuitL MurJdnery Ac Supply 
Company. 217 E. 3 ee*nd El.. ClndnOutl. 
Ohio 

GRIND Drills like factory: attachment 
for hrnch. ETindcTi Cheap. Factory- fl-M-B 
East- ill. KaJjuaa City. Mu. 

" ENC1 5E! MOTOnS. UYNAMOS 



BIG Fay J0h$ in U'nk^nn, Ci>nipSrLi“ 
»r-natna *nd rcfeten-ce bwrt:. 514 

IriUre.s. 4L L i ■ m j ii : I?. -DO copy. Mnncy-> 

rack guarantee. Hobaxtwoid. Box 
Tro y. Chiu-. _ 

wtwtJlrKi iruta. motora. Einslc and 
in tree S^lifeu. it. 00. MnLur Datu Cn, BdK 
TO?!. fcnrtSM Cfety, Mo. 

BOATS, OUTBOARD MOTORS. ETC* 

RKRDtLT Ouibaftm jEifl-toHi. Fully Fuar- 

ahLrcd. Ilitndi4jd!i la- p irk frarn, fti-nd L-flr. 
Ch.it oomplcte list. Boat dealfa Uaolt 15c. 
Buy buw bElnre prices odvifenra. frhic:n.ifD'r. 
larieeut deat-ur. M-USters Jz San, 21-i West 

ChiMge ATcnne. Chicago, 

OUTBOARD Alotors, piiri^, Out- 

board Exchange, 1194 Rernstn Avc. t EjouL- 
IjEL, N. V. 

I3[)AT DniLfiii^ri an highly ]>nLd prat-i^- 

slouala. CouibleiL' course by muLI. CuuLcp. 

MmiLvILtR N. J 

OUTB0ARO5 — Bare 'j. Goc-J uatd 
pus Li. all make* Und Enudetx. DjirffnlTW re- 
built rr-DtaTin Crandall ITicka Co., 959 
CauuDcnwealth. Bonlgp, Maw. 



ATHLETIC EQUIPMENT — EODT 
BUILDING COURSES 



BAR-rBELLB, Eke V C It, £ equipment. 

Courses. Special offers! Fern booklet. 
t3-E«xi HJirhed Co,. 3361 -FM WiLaOii ltd., 

EL L oq iLj L Mg, 

SUPEft Ju - JUiu— I Iff h tnJna dcfoiOEe and 
attack ayrttebL, ficnsftitomil new homo 
stbdy course now ready I Lear a to LLck. 
fcoutrai twjcn your ssze with only your hare 
hundjs. Free dclojln. Hctngp. pff , 503 

flbgn a n, Dg pt. C-i3fl. ■Chieairo._ 

HEW JliL-Jitiu lor aelf-deiaaaE, Power- 
ful Kyiie.m □! Kmah holds, cn-okcs, throws, 

E UO-dliLkjrmlDii- liLLuMLro.LarJ;i, I^irtin to 
andJe anued hrubes wLcli bare tiundM. 
Efrrtd (1-bO plus lot (or mailing lor PHin- 
UIlL Lu-ud by U. S. knuricues. G^irdy, iH-A 

East- IB-Lh. CtLiciiiii^ 

SUPER. Jil- J J tail. Lick, men twice ymir 
site. Complete course send *1.00. Ouar- 
nastce^. Li?c f Merchandise Mart, ChL- 

ato. __ _ 

BREATHE NuLun: :; -way. It breadline 
chest, nves- erect soldierly ■bearUur, 1m- 
pnjvffi, Vu'Blth. Jt'c- priceless. Learn how 
35 eLB. Max Lm, 6fiO E. Duturadp, 331. Paa* 

adena, Qallf . 

■f ID JETEU 3 Lesions 16c. Ijivca-ulffate 
the Chirac cniwrlfl buy — tho real thing. 
Sujid Ilk for Li ■.rial l^duA, di*taJb. (Bas- 
tion 1 Is tl. money-back guarantee.) The 
Madrrn Bchwl. J*ps IJIL^, 



HR ELi^unc, muj;i:u liir. full gf pup, AmiiL- 
1 ns nuw body- bu ild! mr course. Write 

OLympko Eynttm, UtpD M. WaLcxvaJJe. 
MAibc. 

bFUnTlNd UDUDB h 0UN3, FISIKNU 
TACKLE 

"PRACTICAL Fsstol IitEtruclioA''— Ba- 
sic training miLnnrtl fnr plant snjiLxds, nux- 
[LLarj 1 palkca. Ill-til 1 ^ri^LeLlLDEi. Gl-iiis cum- 
plete mu true lions- lor (eachLing- individuals 
or fioujis In proper, safe use of all hand- 
^inu;. n JhajTHLV LLtlwLnited- 35e, dalA Of 
Etamps. Full mforDiatLon about member- 
ahlp ben^Etta, tree. Nathon*J Rtflo As^g- 
clflUuh. RJiaEl? luland Ave., Wiu;h- 

lQft-OD, D. P. 

I LL Trade K'Jiri and aimriuiLttl^n. 
yaur jfinui -ur amenumbon fur uLher guru, 
ulhSr Lun luunillun , J'Or bargdlEin- Jji 0?1icr 

(■qolpment. E'lt alsn- pay cash (or U-ade> 
for modern uaed guns. anfiniunltiotL, felt- 
ing t&eklOj outboards, golf i hULs, elubfl, 

h:nai:uJnn, rs.^^nu:. Writ* lmm^Kltatcly 
fur liberal "canti or trade" orfer. Also lor 
frat man t bar»n.si? Jlut, iJeiwfl 3c Etam.p r 
Milton KlcLh, Gun Trader Stncc iHilS. 

6DA-HC South ETals-red. C1»eaao. 

PRErE Dj-Lilr-sr, By Ijlciir urn! lure mak-> 
Ine materials. Files, streamers, bags, 
lucre, wligleuiLih prlcf^, yuprcmt Mlg. 
Cam pany, Amarillo, _ Tunas . 

HDfQK.T On Oh mctuLtoji (not TPhhLCs] r 
Rarest- domes- tie a ted aiLtmalu. Oppectu- 
juiy. hqak si fit, havfarms,. HM-C 
Brtftlitein. Oa k land, Callferui u. 

BOWS — ArcnvtA fur recreation, hontlng, 
felLltiH-. BmluUJuJ Utcliccy icui-truc-Liuu 
hoot, mu wigos. -53 tUustraUmis, only 69c. 
Ilh^tmocd c.il!.ii!oruo free. Archcry, 617 

Bcii tli atat^, CtiLcura-. 

AftCHBHY Equipment: Cat«.lo>ffitB frse. 
Mrd-WMKl Arrhccy. 23Q9 -A East Ulh, Chl- 
F-ngQ 

USED G 11 .ua-, buujdlLl, .no Ld. exchanged, 
List stamp. Howe Fur Company, Coppcts 
MjIIb, MxJuc. 

ERNta tfle For Large List used guns, 
FraysetJi's, Wllljuar, Mmih. 

I'LL, Swap flahlnr tackle or pny msIl 
AUey nuns. ammuiiLtlbu. ugiLLpineELt. 

EraqcLbr iwhat you hu^e. Write for free 
complete hargatsi cataJuaice. ^mul 2a 
fflLamp. M'lLLaqi K|r|n». Tnujlrr aLnOc 1965, 
569 -HC Buulh; Habilcd, Chlcngp, 

ANTIQUES,. RELICS. INDIAN GOODS, 
CUKIOB 

R-ELtCS, Mint 1 fata, Cblna, xnlniiturr^, 
Culalng 6c June's Antiques, Norihbisurh, 
Kansas. 

EWQe 1IJ0, Kaplers. chLEuers, pliouks, 
Armor, illuxbr-uted L_u.r_u.l i:-g £ 5 e. Robert 

Ahfihk iflgg-A Mmgbon AVc.. Npvt Vaxt^ 

-36 GENUINE Indian arjavhHuls. J1 09 
Cktlcfl. Q«. tf^ldor. G lenwood. Ar k. 

IMDTAN RcllCS-. coins, blllft, K-j-nin, cryc- 
EfllE. curtofi, utc. Illustrated eatalo^ Sc. 
10U nncld'A ftTrewhemLj ta.OH. H. Dmiitl, 
Hot SptlrLEa, Aik. 



INDIAN Rrlut, headwork, coLtii, curios. 
mLnuxaia, bid bLilvv catalog 9C. IhdllA 
Museum. Osharnc, Kansas. 

FIELD GLASSES, M1CRDS(?aFE& h 
TELES GOftrS 

LeNseb^ — E irLLd your e-wn t-clescope, 
field mLcrosoope, riBcKgripc. ote. 

AflMrtnaeiiL gf ftftwn Lenses— $1.0& pgat- 
pald. Thirty letiffEB — ^fl.oo. si sty differ- 
ent IrMuifA — (5.MJ-. BtLuhdy dbippj^l on 
edge. SaUatacD-Liri ahnoiutcly ffuaranteEd. 
AinarLwn Lena Comfliuy, U13-M Vine 
Aygnup, Park Ridge, iniaaEa. 

DOGS. FETS, HIRDS. RABBITS 

■HDriDR-EDS -Bolve meat prubiem ndaLDK 
rahbits, Bfloklcl free. Tnylors RaljhLt 

Farm. Kape vlllc. Georgia. 

BEAUTIFUL, Piirr white police puppies. 
Anaonlfl Kennels, Moae , N. put 

RAISE RJ^Jy ■profitable Angora rab- 
hl t-0-.. WOOL Ixi ii'i>:j t-6. S'} paung. Plenty 
xaxirkgts. Bend ^ for literatucr, injtlruc- 
tLons, ]jt-lceA. White. Beaverton. 

ST. BERNARD Puppies. ChAMploti sS rod 
treauLLuH. L riLuk bn Voonj, R4, Rlvorhe&d. 
Lunt! In land, New York. 

H3RD3? Oct AmcrLcan Canary Mar- 
ring munSiilj. Vr.or, |3,oq, 3039-P Nor til 
Ha Isted. Chicago. _■ 

ANGORA Wool rabbi E*. I'lmist jvdl- 
jrrecd breeding stock. Kovalevsky, Madl- 

SOtL , New lla nipah Jrr. ____^_ 

KaocOONU. Minks, loxes, skimka — 
C- Aj:i‘';ic , a , x flnut^ Qrcd f^nmlM. C^t9- 
ioff. IDO. Shady Fur Farm, SpcinffA^ld. 
Minnesota. 

FARMS, FAf m LAND, REAL ESTATE 

EQUIPPED ff5 a™, A-l buHdings; 
11909. AttracUve aMCirled dwcEELng, bsLcu, 
ifaruKa, poultry houses; village, depot, city 
handy, chart anJk prrttT UUlf: part in 
tillage, brook and apfing-watex^d pa.^ Lucre 
upplgj;- hoxxc, nni - , hens, mac&inery afiQ 

Ljupa lliElOWu in; gO-00 d^wn; paaic a hie 

catalog. Write for tree copy. StrtMt 

Really, 255-P 4th _A v ^,. New Vo rk City, 

ONTARIO, Mnncy mkkLn? Earmi;. a!) 
nl-sre- c^lAJog 3 Sc. I>omlnLon FAma 

AictiCy^ Quguxx W , T arnnt o, Canad a. 

CANADIAN tm mJo lands for a doll*! 
utl acre asad up. SxruiU mcn-Llbly paymenbr. 
FiTns, E-imbcr, houDiig and nsiilng camps, 
iniJK'falc. LiruLted [iiicnbcc gf pxopcxIlRt, 
write at oncfl For free illustrated bouklreL 
Tfik 3 Hire Strtdise. Raara l>13, 11 Quocn 
W Turo iitOj. Canada, 

SEE T!lij UiEhhL-dn nf Louisiana where 
■wi liter bxlnga tiu Idle ucxtis. OtiaLCre £Ut- 
cver land at law pxlgre with tCFIPB. Bend 
for duset-LptLve bagk wttb-HR ohJi pa(J mx. 
Long-Bell f-’n.rrn Land CorporatLocL, 99B 
R . A. Lu rug Bldg. r Karmu QL(y, Mn. 

t.K>Oti Fiu-iiL bucgalnii. WashliiBUH], 
Mu 1 ijr.i-L Lui , MimLanu. Idaho. OrE^wg. 
North Dakota. Dependable exons, favor- 
able Clnnaur. Write for literature, hula 
awrriJbiBg typical Earnu. Bpoclfy which 
ntAWr J. W, JIjlw. p 15 Northern Pacific 
Jly. St. Paul, MLnn. 



40 ACKE3. Near White River. unLrn- 
pxuved; poultry land. JlUP. down. 13 
mcntblv. Free LliL and Uteratuxe. Bub- 
harp. 31 S OrciMmitn Bldir.. Kansas City, 
Kina. 



DRLAJIDO. Florida. 6 acres an main 
hlgh^'ay^ good indt and vrcc(ahlc tandi 
cosy Lf-rcnN ; Ire* booklet DgjiatttnCtit Y. 
BOX 1M4, Orliuidg-. Florida. 

GOVERNMENT Lanrt gi.crfi atrc un. In- 
formation all atates 35 unis. National 
TaX Service. ISdTA ^iajraLIc HJcSc;.. Detroit. 



TUN Acres good Land tM.M — (5.00 tl*wn. 
15.00 jmmihljr. R. W, Stewart. Xnverneaa. 
Florida. 



FA KM MACHINERY AND ftI?PFLIEft 



SHY Tractnc parts now? L *TflW Stock. 
Ni!W or Li.kieI. Qiuck scr^lare; low prices. 
Free 5Z page catalog. IrxLcu-'a Txactr-r 
Low Ca. Oalc^byrg, Illinois. 



POULTRY AND FARM ftrPFLfcpg 



ion CNfcKg si.ih-iflo *9.06 postnajj, 
Emi>iie H a t che r y , _ Beww rd . N._Y. 

TURKEYS Pay. Profit.-; high as tY a 
head. Magazine gtvea tnOuLhly Guidance 
Oli .suCLg^fnl raxslpR. m*-ritet]Tiff. One 

S car *1. Tuxkev World, Dusk. 76. Uuu»i 
ICTTlft, 111. 
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POPULAR MECHANICS 









GET Dully ipwmt fium dilckcnfl and 

tiKK'., Lead^ni; poultry iQaiTLZLrjji lulls, how, 

E ; ri =ri .1 1 investment. pay. Subscnb* 

now one year 35c; live years SI. FouJtfJ 
Tnhunr, Drpt. M. Mount Morris. 111. 



TOUR Ursalest roultir problem will 
look simple when i<m re^d American 
pfuiUTy Jlii i rn;il rrnulnrly, 600,606 pgul- 
tryraen. do, Why POt y^H? QnSv 25e year, 

& vears $L.QD, American Foull?y Journal, 

B&ja. okr^ PhlgaaoL 

CHICKS And noulla champion matrrt, 
van rites, 7 hybrids, ticcrvwd inspected, 
blOOdL^tarl. Ru$h |ju:;Iil], Slitj;^ £uLun:d 
book. Sow prices. B-rry'e Farm, Route 13, 

C-lBT lnfla. Icwn_ sic 

COLONIAL ChJcks. World's largest J™?' 

production rnratw& lt>wc5G n Ftcfs. Lcguimir 
breedh. Catalog free. Colonial Poultry ■ wmrt 

Far: on , Pliant Hill. Mo. 



PROFITABLE OCCUPATIONS 



WELDING Fays. LtUrci With 1942 trade 
ictvwl teat manual. 5L6 pages. Over 505 
o-Lqs. S2.0& copy. Mflnrv-back Kuatan- 
ee. Hobartweld, &&x M-333. Troy. OhJa. 



RAISE Angora rabbits — wool brings 
JA.wi pound. Particulars iroe. Or I ns toad' s, 
EdWftifliTLlle, Illinois 



HOait: Appliance repairing— America'. a 
WST Jcij In LOdlifltry. £i:e display Ad f&Jrt 
33A. Christy flapoly Co. 



STANDARD RubbLi Journal. Milton, ra. 
L rear n, |E,0O. sample dime. 



HD.flo WEEKLY. Made growing raiiiti- 
roonu,, Irish, drif-d Dnallnlpci patent 
J315B3. Free spawn. North American. 
Id&P Ygage, TorcnUs, Canada. 



HOOKS, PEEIOPTCALS. PICTURES, 
POSTCARDS 



DSTJ Boole i rnc With every book y«i 
buy Your favorite bLagO&inex aL lowest 
posLble pricfis. The latest books rented 
at lew than a ponny and halt per day, 
Thete a-dVantuifi^i Are youra., 11 you ioin 

this amazing club. No dues whatever. 
l*cok and Magazine Club. 315 Fifth Ave., 

New York. 

BUSINESS, Trdde, dJveraiijn DUtkllDtt, 
Current tlngR copies. Choose Iroiu over 
&M lemding publl nations -rFpresnnUng 140 
ihdUSlTJes, profetitatii, IsPbbSs, etfl. Liat 
with prices Ifm. CommereJal EhgjayJnf 
Piitili-.hinR Co.. 3IC North RLltcr, IniUftn- 

ap-olbs, IlldiflBtL 

SAVE 50o Chi best aeLLeii. Send 3c 
stamp lor catalog. Cavelier Enterprises, 
E44i Btacihm Avicfiup. Plttsburah. Frnna, 

DRUNKENNESS b A dtswffl whlrfl FC- 

HMnda to Ire-jiLrtitnt, M^fal nil 1 1 i»Lils 
hum h n eympattiy prove aucoesBlLil with 
liqicnr and drug tBics 90 V«irs e)iiierLmc«. 
Wi-Lbe for Irw bwtkt. P. lML Krlswi. 
The KeeLey Uaati-titte, Dwlahi, 111. 



BACK Dated iiLiLaav i n<w [foiTlign. dO- 
tn«EUj), Books— latest flCtlOb. Uk<h 3, ttetf 
tuJdbookH. 10c <rtlunded). 

Clccro ue'fl. BG1 Fi^L AVr:,, Nr^- Ynrk. W, V, 



MAKE Your u'.v ri rinb vnrcuolp^. Brau- 
ti- uJ lljustrated recipe hooi 10c. BotinJ ti, 

Ilia W rrit IjO Lh FI n ?C ._ChlcagO. __ 

REchF’Vh: ia.iki BME-aeliflr. monthly sn- 
lOCiL-on. hoOti fur 35u cm iipprQ'^-nl WL’i.h rv.i L 
nhligp-ion. KoseLil, 396 Broad wu^, New 



FREE liE^ulLful vir.w c,ird Pi AUant*. 
□ eoFgia if you ataul 3c nl^mp lur trial 
li.stma in my curd c\chRngn. TEUgueti, 
BOX 31. BuLf.t-n. OrnrREn 



BOOKS. COut-ol-prlnfi, new, used) 
dUirkb' JtoppllAd- Many 3Sf baryo-InR. C»t- 
iiLi.-fiiL;. T. JDULknwhki, mfilti Maj-i, Av-m. 

Ml^LIPp ' 

HACK Number lOJIirUKLcin- barK-JiLni. Rr:- 
tall of wholesale catoLon 3c. Complete 
years, spnr iji | dates. Cornnloio wis Fdr- 
IUtL-e MiiRb^lncj Vel. 1 in date STD COrcy p ji 

Exch ange-. 3S5 Nor 111 Clark. ChSoairo, III 

SELF -EKPLAIN ENG ELble:' UluaLrabed 
dcnLLat Ereo. Box 44«-P, MLnnrapolla , 
Mini!:. 

MACHINIST'S RcIerDuec boot I1.0& 
iHMtnald. O. A, Knudscti. 6i3 * IHth SL„ 
Brooklyn, N. Y, 

MAGIC TRICKS. PUZZLES. 

JOKER NOVELTIES 

BAP3T,E Y«jt fremdal SflrrtifjthLllg liewE 
S5C colli fete- you card* and LnatrucUnr^ 
romplnk Rny Sp«ilia]tF Service, IMS 
Henry, Petrobi, Michjirfm. 

DOLLAR Mafflc set tree with aleahLic 
aLilo* 25c. Myjtfu. 44C2 t>crman.Lown r 
FhJlndcLnhLa. 



MADNET Tuck instruotjon hoot:— 25c. 

OenUral Station &nx i&ta . Tail f&n. QUld. 

MAQIO ITlcks. puwks. hooky, cards, 

B jpch Ijij.irri.; ■ t>tabKr LCv- Specialty,. 

, 01 STI, 3L Lou la, M o. 

DOLLAR'S Worth ma?no with nu- 
lilog 2 jC. EAntertL, Bus. 13^3, Rukiifh, 
N. C. 



JUlh MORJObitL- FlilLi'i llIL;. I Fir:r trLCk. 1 , 

Monthly EbAga^Lhe. ^anihlu 10e. Ihberua- 
tiou.ii Maglciims. Mount MorrLy. III. 



KOOKS. Cains; ^ovcltJes. -samples, cat- 

niuK 1 lie. EtLNtrrii fikates, S1U NauLh Wl-JD, 
ChiM*0. 



llOW Du u.i he du iLV Luiiin »]ilrH mind 
redding. MAke money p . COmpltte boot Mo. 
GuarmiE*i-d, Hookmrin H 3520 MrTTcharnlu:? 

Mart, Chic ago. 

BE A maglcim. ' Lurge proluaLonAl 
magLC cataJcgue of latcet trsoka 25c. Irc- 
larm. C-3H9 North DeHrlKun, Lhicago, 



MYSTIFYING Tricks free. H. P. WiJIis, 
BOX 17&4. Cleveland:, Otilu. 



50fl TRICKS Yud ran du, tusly 10c! 
Brand new IrJcltfl :dc pocket, parlor, stage, 
with cards, corns, thJ rubles, balls, prn- 

IraLsLot ia I apparatus, Ikki!c.- clliLnlOrm, Siuid 
10c rot Douglas' lonimts boot of 5D0 trkkii. 
Douglas Muffic Shop, Box 2T4. Dallaa, 
TtJtas. 




KCLLYWDDD hDCClal - Maakkany hut- 
tou. eaEAlo£it*, KhimL i HijKjrjtL and free 
trick Tor 25c. Magto House ol Cbazlee. 

Bay AS® H rvl I v w-TKid , flalll-riTTiia 



NEW vauishhug key und cAUloa 25 c, 
StciJjng Magic. 34 5 John It, Deti-olt, MJeh. 




COIN'S. TOKEN .S. CUkrKNCY 



CflO YEAR Old CttiL 254;, Ifl dLKClttlt In- 
dia™ S&c, in dltfercDt Lincoln^ Ss 2 i F-nhti- 
CJaCu EOhit wllli eli'w silver ^uppor nickel 
3b. large illustrated coin, book Site, Coin 
ShOi>, Unx. 77. Alamcdfl. Co LIE. 



ol.d sinncj warned. Will nay r 1.06.00 
for 1SP4 dime, S. iulnt, J.irv nr? tor ]|>i;i Lib- 
erty hf-ad nickel -I not bn Halo p. Dip bretnl- 
unt-i tKild far all raro coins. Bend 4e [or 
Ihnrn coin folder. May sn-an much rimflt 
to \OU. NumLncndtlO Co.. Dent. 30. Fait 

W'QTth. T r, Sftii- 

JElt CONPEDK F.ATE Notes' YS cftits 
oath. LUU bi-. 1 . Bedct. Box 3T-E, Ol- 

jjWfl._Ill.. 

WE Buy IndJun lcelLi, Linoodn cents, old 
i-are coins wfihtei HLchAtl irrl-cL^ ]>md 
Tot aIL u. 3. coins. S^nd IM tor b^w t942 

E ric* eati-LOtf. Amurkn-n Hirp UoLn Co.. 
>ppt- I. TratLSOOrEaflOLi Bldtr., Ch:r»irrt 
P. S. L*rgi cent. 1B3D-M. 25c. Oddehma, 

Hot 44. O rerlnnd . _Mp_ 

FOREIGN CnLEL> — tfmd dLEJIO for liiie 
new catalbs and iJiia* ccjIei. Lyle Aodzuws. 
Burnncr Wash. 



BARGAINS— Raj-* call^nUrin, contains 
UnllecS States large cent o\'tr k5 years «ld. 
Flying Eaglo pent, white Indian muiL, 2c 
piece. 3c pit to. hLilf cliPLe, Civil war ccnt r 
Confedcnsta hill, foiotgii coin, tonuHn bill 
nnd biLrgiiin Ib;^ all for OblP SI. 06 4.6 dLC - 

lerent foreign coin a i3.i>a. ]j dslra Indian 
cents 25C. 22—590, 30 — tl Oil. CullrpNgn 
Lsnraln cen ts All litfrerent Jh Sl?hLbl |3.90. 
Cents — HMQS, 191 IS, 19L2S. 1MJS. tPElB. 
IB22D. 15235, 19243, 19265, 19:1 JD, L9H2. 
liKHD— Bile oacb. Bcsrce qnaiteM 1917, 
10 LA lOLflh, J0110, liirtfi, tsaa. Hi:M— ilKr. 
20c piece 00c. Trade dottar Si. Id. Woittiy 
fldiii Qgrp., 33-g Camhlll. Boa loo , Mass. 

COMMEMORATIVi: S'j-h. Doiumbu^ 

ft tour Mountain Long Lnland 11.06 rach, 
Large LLLuMlnitrd sia(iiloRUO iOt Norman 
ShuTtz. Salt Lake Utah. 

lp INDIAN Br*d cents, dlflerprit dates, 
also prkeUita, 35e. Srhislt^. iurt3 h:rh- 
wwd. Cincinnati. Oh lo. 



GET Profit acid pti;fciurc In palkctJTSg old 
coins. Send 16c lor 5fl-uufce tUdatrnU:4 
cioIti cfltfllcg, You/tt be dellahted wliU It, 
send Iflr It ILUW. B. Ma* Ml' hi. 3^IJ Mehl 
Building. Fort Wortii. Tvxaa. Laria^i j±rw 
c;r*Jn bUshEnent In tf. 3. EstabJlhlied 
4H vi-nrh. 



OLD Money wanted. 
Pkld. 1,606 num nUncui. 



Big prenUurna 
CiLtaLDgup lOn. 



Allan A p-prll. Bcdnlla-gB. .MJaaaurl. 

I MAY ISfli-R .luat tbc acarpr U, S. oelna 

you want. Bend me liat. "MeEt tnc bv 
inall.'' Wclharci H. KcnworthT. WatcrylLlD. 
Maine. 



FREE! Foiekn coin. SsanliiaLir and Lain 
SO page lllu^Eratad coin c-atuloguc to *p- 
u.'uval SErtcC^: BppliizantSn Send 3c EKlflt- 
URC. Tstham Cc-Juco, Springfield" 125. 

Mass, 



OLfl STAMPS WANTED 



I WILL Paf SHTO.M each for 1924 lc 
EtKen l' j .i riklin riauiiiy. rotsrv pcrtoTated 

ClOWD (up tU 4L.Uii0.0i] e;u:lL uuj.'rdj, 

^end 9c loday for Jorge JlLuatralEd f alder 
;-.l!>ja':jjn ajtitalnfi_ porLpcts paid. Vernon 
EAfcOf, (33-FM>, ElyrUi,. Ohlp, 



STAMP COLLECTING 



MAC ARTHUR ComEtieuibralEvp at4mp 
from Almira liq: InflO-ChihA '-bOMbe^ 1 

and dew Cuba "V-Jar-Vqctciy” stamp*; 
scarce 51.00 Afaysilnla: aUp ticket fine 
. i ;'aijj|j:i from i?mr Boat wai EOlSui. Tot&L 
calsHogae price over Ji.25. Every Uilug 
only 5o to eenoua- ajjpraval wpplkant&l 
FiltttO. Dept, I9 A. .Fraiuliigh ani, Mua, 
POSITIVELY ’dreatest free offer— Lit- 
ent ficoit ! j Intern* ucinal it.90 Stuuiii Al- 
bum — severing to.Ljrc wki, contains 
3ii:Ui:<i lllustrateh, deaerlpLlve ^pac«: 
acnLL'.s inns siandard 54.00 CataLoguea 
'■PHilAtfcly'j Lnrydiipcdifl.'' — absolutely 
free to AOEdl^auLi for farclgn- appiuvab 
brLGEmniE customers. PMnuuLh, DcpL 

A-9 L Bell, C aUfprFila. __ 

PKiilii The Btnmji^bEdeT! Bead today 
lor ttL& big new uditum, fully illustrated, 
CD 0 blmg you UutlDtlr Up Identify atl dlf- 
Jic-alt stamps I Also line packet strange. 
fasiOJuataim stamp* from Bostila-Hf TECgo- 
vjna. Monaco. Fatiali, Cypr™, etc., In- 
duduig maps, ahlpa, aiiiunl^ and arrange 
All I rot to approval ajKpItcanta 
Inclosing 3c petjLapf;. (.Jairclon Stamp 
Gompanr. Box. 906, CuEa™, MaJru;. 



LIBERIA Tfjangliid No. 242-2 {0) 1DC 
with approvals. Carroll's. 745 W. 

4 5th Si., L.ji AnB^lCJt. Calif, 

QUALITY Stamps an- 4ipnrt>v*|s at econ- 
omy prices. PKtLgUTn &Laanp Caaipany'. 
Vineland. N. J. 



VALUABLE Picture prtceELst free. Ganto, 
59D-Z Fart WiLiblnELnn Avmuc. Nm' YCTk. 



FREE - 21 heautiful mint Russ-Ia to sin- 
cere Approval iiapLLcariii f- n ■: L I r l pr 3c pra&L- 
agft, B nclEcr. New Windsor, JUIno U. 

CFjOSE Out — 106 different’ atajriips 5ftc. 
RedJa y Slam™, New Brur-S^rkk, Bl J. 

SENbATid^Alj coTnhmntlcn offvr! Big 
packet 105 differc-ut inrltjdkn.[[ Jri-ljinrt, 
M^nchubuo. Ecuador ( American Hup Ln 
t\u\ rglpnsi. Dandg; airmaLls. cooimemo- 
ratlvM, tusi/mk ^tanip. sj United 5tatfA; 
■complete set United Gliatn tekarB-pba. cbl- 
WiMing 20c. Packet BrlUAh ColonkH, Jh- 
clndLa.tr Ownilm. Hyderabad, Burma (new 
country) Jubilee and ocr^fnatmtis. Btarce 
Var Eo4tarn republic cataLairlnjr 50c, lim r 
iLLuK luted Lists ol other bargains. Total 
ratalog p-rkt mr.r * 3.901 All (or only 5c to 
onroyaL apjiJieA&bil Wailh-TVidlc Blamp 
Company, Department C06-N, Cab;d«ci, 
New York. 



l\x DIFFERENT Foreign 3c. Approv- 
aLs. Oetohe. 1040 N, E, E-;ightcrnth L MJn- 
n^apalUi, 



61 X 1 MiXEE? including miy dLff«TcnL 
U. 5. 10c. Approvals. I^ort Bwmp Com- 

rany. Defiance. Ohio, 

U. a. Only qd appronLL Paj-k^ irompkto 

16c. Hq x 4jfl. mi nneapolk. 

yrA mpm . Superb seleclloh ami *n ap- 
pru\-kl, Attmruvr prices, Fred Her^berg, 

150 Oat, Elmhurst , ILL 

TEN Ciazy-Khaped Atatnm,, with sp- 
prP 7 JiLg, Kpp pn. Bose 1101, BrLstei, Cuaji. 



FIFTY utiriTcnt unu^uil United States 
01 foreign, -or bOLh, uaLakipiner nvrr |s on — 
1 1 dp prepaid. BIX lots £5.06. KlIOriiLinip. 
Kuiil, Ob I a, 



1,005 G1LAREAG5 35c cacli. fl dlftcront 
|1, Zapd y. S3Q Blngama n, ReadlLijr, Fa. 

UNITED State! ritam™ cm approval! 
Large variety at lowest net prices in Amrr- 
Sen. Stamp Co.. Albans. N. Y. 



S06 WORLDWIDE— Large variety — Tu- 
bJolJin. Algerian Morocdi, tan dlffrrmt 
IjuaiLUftil Aiutralian ccim-rarmoratlvca. Ev- 
cty thing 100. Approvals. M rf’urrty. yj05 
it^Bhland, aa l t Lak e City . Utah. 

D. S. MJAtaFe off paper. |1 a pound 
(ahauL 10.CQ5 AtAJFipsI- FoatAgc extra, 
Wm. M. Lake^h, 14ff W»t 15th GL. New 
York. _ 

15 AIRPLANE — War wenp-nn Stamps lflC. 
AppjavalBu Smith, 237 EfiAC ith. Rpcsdle, 

ONE Airmail 190. AIF Hoffmann 04-SI 
E5th PL.. Middle Village. If. Y. 
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s&ft ftUTTKR Viil^in- bilsclure 25c. Monjar, 

IT5Q Wjmwiit, Cincinnati, ahjn.__ 

fiAItQJiINS Id n'nt approvals! Wrttu 
LidAV ! International 5tnmn C-P-, HnHetL. 1 - 

vine. . Tea an. _ _ 

SMOKY Moum*?P .^Krrt 7c; np^rbwidl. 
Gu y Pra^c, ILR. 6, South Bend. lnd. 

BIG Lot lor liUJe! Ibetmlta WmxSSEl 
gld LLrjd recent U. S. COmmemOTatJVqs. 
ifdtit British CoiDnJflg. tee* French Col- 
onics and g^cr 100 different uUiem. Eu- 
c:ry thing only JOB to approval applicants. 
FLOS, P.O. Bax 45, QUitflH Village. L*ieu; 

island. S. Y. _ _ ___ r _ 

EXTRA Fine stamps tor lo each an an- 
proraL LcmatL fiLamp Company. Gxfurel. 

Maryland. , 

ftjce Approvals, EmnSy mounted. fiuh, 
jjujT-L'UdJ ^tJTvicr. Tell mi: wIiilL cauulries 
you preler and I'll sen d their stamps. 
HXLFincr, £4& East [Jr run. Long ts* jL-iiti, 

Cali 1. 

187 TJ. S. ObHuneHtoraLlvei, etc., JOc, 
DoFonbuEeh, 504 Hldfloway, Cincinnati. 
Chid. 

JMD MIXED II. S. old and new 2&C. 

Weather by, Tr oy, PJ ilo. _____ 

9 ’"OCHJ MIKED Foster stamps and patrf- 
□Lly. JabnlH 4 1 ™. Hacinrv. |1G Frlnoc 

Street, Now York- 

25 DIFFERENT Asiatic Stamp* frw, 
Quality pxnny approval iMiadrd., HujxI- 

jjig SldJiiii Go., 5031 N. UaxdLug At* L , 

CtllCft fO, 111 

1000 MIXED TJ. S. IOC and 4C 

Jiicn stamps. Port Jcffcram. N, 

Newfoundland as Different 3S& 
C. V, Putey, WflUnplgn, B3,. Newfound- 
lan d. 

DEALERS — -WhuLesidfl Lh-L. 3c. 

Fraitk r B, tUJ-1 Queen* berry, Baltimore, 

Md, 

U. 55. ASrmjuls, iftc, lBc, 3(k Wo. caC* 
CTO. 250. A psTLi'nlL-; ace-Datpajjj . 3fH&« 

Faloe, Wiatw r t, C t mn 

RARE United States. 3c ^locomotive' 
hit Ltd la 1859 ]!'LlJ!i 10 dLIjof "flLLjJy" U. 3. 
Only 3 Dc to approval Applicants. H, 
Hodrin, 1745 Andr-cwe Avc., New Yorfc 

City. 

TUTTING Surplus stuck I LLt>u 1D0D IDllt- 

turr* <*i.ai?] r istiup-pdentcrJ. Nos am. 

A Santa. Q<i. 

1.1. y_ JH -n : : L n i?; ■" Put; jieL — \l-r. J .u J5.T10 L-^ua- 
— 15c. UncoSik Jlubbluu, 173 CuiujELbm, Ir- 

rlagtei, n . J. 

:=:i iitt'FKRBtO' Ships, railroads, etc.. 
I lie. Apprnvikls. Bu-chiuiun. 207 t.u.'st 2Jrrl. 
NSW Ytirtt. 



25 DIFFERENT South Africa. 25c. Ap- 
^flwh s e nt F rail. Mdtmrtoffn, H. J. 

PACEET Civil fu itioips tOc IOOS 
mtsed cr. S. 16c. Twa poundfi *1.00. 
lJu-ckcr, LudJ- 3 w £3Jdg, , Eta-ytcin, Qh.Ln, 

5S DIFFEREKT United St*t«— 5C. Ap- 
prnvalj;, IT Lech In. 1143-0 North. KipcIm-, 
CliiragDL 

PftEE Your cholco of any 10 atajnp& trom 
our flrtL u, 3, apprfiVjil. ^ctccLlsm. IEIus- 
traud Hat Included. CouttKOpoLH4n Sl:.hin|j 
tXamp.in.v. tK;pt 4M. M&7 f!rORdw?Ly ( New 
To r It. C kty 



DIFFEREKT RpmnplA 1^0 aPUTOTAp^ 
EtOlDSKO, I M PLnehptst Avo. 



Finclnrst 

Ntw Ynrk 



OTAt5. 



10th CENTURY U. S. eommetna. Civil 
War revenues. H^Ltleshlp $D and *L0 
ts tamps, IHU£traLM U. S. CAtilfiTUe. Free 
KV U. 15. apprcvid upptLM-nlS. MftropoLl- 
taii S laiP|M r 105 P Brm a Jivny. New York . 

Wr mWEEinfr U g, com mcmoratl vcb. 
h'Lc., 5c. JcnelCu.. 5921 limilDrii. 3E-, IhOupi^ 
■ MLUDIJIl, 

FREH FLvr MAnctnilCiig with F+r ip t n v it, |k 
filampdom. 22D7 35th Sln-^t. LOmr lyland. 
N.JY\_ , 

50 FREE, K^unjg^tinwAn. etc. BH-E bar- 
etiin ILut. BPllam. NsweiLKtk-. Maine. 



50 British CPtonltB Sc. Approvals. 
Cnomnci ty , IS 5 EtLimbt'th , Pmad f^ n. CH-lll. 

COLLECT FaaclTiatlnrt pester a Lamps. 
PrtriirnjAJT-^ llxi*. Baronin package 
utaenps, 10c. Marcus. 74- A liiTifiin 
Jnmry CLLy, M. J, 

LIQUIDATING: M Covers 55c; foruliju 
nlunp tLAin rl men La k5e, 4l.iLi, $3.2S. Ken- 
ilb til's, 271- J Madiaon. Wi-L llecn^U'iLLl. 
Mew Ynrk. 

FIFTY Different 3c wath appiovEds. 
Uruadtifl. 545 JtJTeraoti, Lexington, Ky, 

$A RIFF 1 , U. 3, st-impM inciudLr.^ rnmirt, 
dnllur vatucs. re veEiues. ruvuLur laun, 
coils 1 3c to approval apuLicBni^. H BcdrLn. 
174S ABdrewa Ave., New York CltV- 



16 FAN AmcrJcan Sets 10c. Toi aUract 
aiiprgv-At upplJcujkLx nf Lhe better type wo 
ATC nuiklcft Lhe follow I Of Amaxmc nfr^r: 

From cur good nelah-bors in the Wnsteim 
HrmisE^LTc aft 7*1* f^om JB country: 
M-CXkCO 7aS-33 LnmuleU., CaiiadlutL Royal 
VbJt rvmpL^Le, Pult(- 0 RI.C0 B5-SH, JamAl- 
ca aeorgo '£ values. Ecuador map, Gpace- 
maln- birds 3 vpj., Y^miLUL-M BO. BrlliBb 
GuLailu new waterEaJlis. Old Hu WlOUTldEand. 
UnlLvla puatu-t ta* complete. Peru Tunp nnd 
pjetoTlat, Colombia 1 KA [Hctorial?. CM l i e 

IraiMTwnfttenn tHcEerj aLs 3 Mil.. Piraguaj 

L.jjmtJHjmrjtjLaVei 2 V&L. r Bra?Jl 5 vaJ. W -0 
will send all these lor only 10c to ainccre 
approvat appUcanW. Kindly 5 ULe whi:ilL- 
*'t ygu wiisEi ' 'uSl uijujo-vuI " Dj^ited Etatca n 
fere CBn ur burii. Approval HetalQ|H*TtflrB. 
Gleb±s Stamp Ce-mpRjTir. :JfiU Fourth A^- 
_nuc. New York Pity. D^b t, 251. 

WORLD' E5 Smallest lurmaiL— -dlMiMHid 
and [rJanffle uluiinte-,. fri'e eULEdt> bLa^a- 
aiue. also uiagnuirr to ctudy your fhunpf. 
with tarp^ colkctlfflli of Mumps Lm 
nearer: eountrLes. A bargain, 5c wLcb np- 
jjroyals. Capital stamnj! Rcpt. 5. tdtttc 
Knek, Arli[iii!.;u.. 

INVEST le— Write a pal Lul—Eay* "dol- 
lar! H_ Treasun! Island"' slit otter glvua 
purchasing nppheante ol wr ferv:nA ap- 
prnvAk — u-dlliely frL , e — kaUaiL Lua'.L'a big 

1200 page, 34.00 stamp alburn; Scott's 1'Ml 

SbP ndjLrrt JJ.flU dataLb^ise — Or free si;i myn, 

L.tjdL-r aJbuniB (as the S7.D0 looee-lesl In- 
fimifttiOTwJ., ptc-> "T'rcaiimre Island " Nerv- 
ier, YihIjl, OalilornJa. 

PHILATELIC Gbide — 45el InJu!:nsaL30:L 
II ruqai^tca. RcputUic, BE-97B, flHebpy- 

gan < F*31*. WlBcomiin 

" SMOKY M-buntMn oomnicmo-raUvo 
larpCflt U, 3 stamp la-Tur^L njid 33 U. S. 
liLclLidtri# comincmojatJves, turinalE, rev- 
■enuts. etc. Catalogs 75c— To nppraTnJ np> 
pUcantc inr Be, durhap fitamp dompapy, 
OLmtOenter, Majft. 



FREE BrEUkh Calonis, plctoTlals. lubl- 
iLts, with approvals. Stamp Exchange. 

prewer, id nine. 



H30 DIFFERENT FdreLgu *1.B0. 50 dif- 
ferent Canadian H.M. tvlvwd. £56 Wel- 
land, EC. Cat harinfe*. O n Mfl, C anada. 

FtmJPPIKES— n DiJJerent 'including 
iiJ^Luri nbf. 10 cents with approvals Swc- 

d^ll- 9MB Hgdit, Minm eApabii , Minn. 

SdU DIFFERENT StcMrupS 'irteludlns! 
Kedah. Hw Li. Codhlb. Albtui^a. JotLOre, 
Perak, otUy 10c to approval applicants. 
Knrh HLimi: do.. 1 J H l J Kfln.rn.Drr-, dhfiiixv^, 

Dept. M 3. J 

SERIOUS' Approval appbeants send 5c 
lor dx beautiful Bets — Plus extra gift. 
Manchester Htiimpi dumptiny. DupL. P, 
Manrbiik^r, CaunectieuL 
SOLOMON I-gCBDdfl. ScTeheUea s Held, 
CaViPWiSL MajiciLutq^. BntFHJi. Tiirts 

CLiioLU. EyeryttUiig Be with upprayMs, 
Yi^lnff, 130-5 Clinton Street. BrobfeSyn, 
N. Y, 

EUROPE, 40 Ytatrt *ld— Lfl different 5ci 
2D. Hte: 5B-. £&c. No approval*, liLiea. 
JjPTtlin B- Green. Q^J b. 

20 D1FFERKKT UWelgii cOjiiiiLuiOOra- 
lives 5c I Approvals!. Fenton Ryan. MkI- 

dlclowq., OdnhfhhriiL 

FREE I Wutflrn lFjtn jap Peru packet’ 
Postage 3c. Owens. HOB WelBh. Bay City. 

MLuhLgBin. ^ 

FREE! Ruuda war Oct. Fcatage- 3t. 
WLLCLaru3^.5iH5 i\ reber . Bar City. Michigan. 

1 iiLE! Fonv K*nrc^ set IIac^imiiC*i. 

TuatiLKL- 3c. rtcbuThi. 403 Buildlbg, Bay 
CIM- Michigan 

2 CUBA seta 16c With Appittvala. PtT- 
tehk. mttl Bo. Third, Maywood. 111. 

" FIVE AinualL Lrlapffles. 5c, wLLh approv- 
al*, Avuinp. HtAmp []gmg>Any, Aprjnai^ld-- 

30. Muttti. _ 

LATIN-AMETttCA— Kite jpadLet, 100 dll- 
fflrent. only 10c with approvals. “Cr-efl- 
rr nl Slump 1 ;.- S.urimin. Can Adit 

bOO UNITED St*t« IbF Ifc'r'frK) U. S. A. 
— iibiiDfcULflLy ujiiiick^d And uiuartud— Jitst 
as received from church EnlBEiona. Many 
varieties. Including couimnnbnULvcs, ajr- 
vnnJLi, bJ]jh vaIulm up tu |5. LHJ don i:j:iI nu- 
ll ub! r i i-:.T only 16c to approval appU- 
cjinla'I Money back at not dcliuhted. Bwnn 
Stamp Co., Dept. MB„ Dunkirk, H r Y. 

PrHK. 1 Uomplnt^ "United Btatcs" stamp 
iT'.' uLlh: with i.ixio Sllu^tralLonj-! Send 3c 

far pDiitART Harrin 3%- Rb., 137 TTun::!! 

Enitdhkg. DOtstbsi, Mafla. 

60 DIFFERENT UrttLrd. SUitej; 10c. 
Pucci 1st free. Bttd gabtffc Bar m 3 a. Mich. 

FREE I Leeward Is Ca.ym.an ls. n TurkR 
and CaLcaa ptgn OP dlflorcnt mint OCO VI 
eoronatJou pester stampa. bo Approval 
jR^Tvl^e ipiiskantfl sending 3c rHiM-aae. 
T&Ujam Blampca, §prLutCleld.3Q, M&4 a, 



VICTORY Packet lieL — lnciudea stamm 
from TangnnyifcjiL Rillaah Oayatan Islands, 

BJj]inal, acajou buby bcud, curDnaban, r Arty 

VicLorkon. air id oil, map atamm, with big 
cauLDtiUb— uLI free, ^end 5o tor postage. 
Gray i+Lajnp Lum^iuy, DepL, POI. T'-Droatbr 

CAT jAdiL _ 

MEXICO GertalU OdmmtMciraflvc set 
free with approvals. P laden Stamps. 

mj-M Idaho. Toledo, Olitg._ 

WHOLESALE Bu'ppJtmcnts to deaScra 
for Ida postage. Humjiertfl of bmrKAlni, 
Grci!L r ;:nau SlArnitf;, 102 W-cEt 42nd, New 

Ynrle. 

\\ N : TEEj Stains uppiovaLL cojp piece cov- 
ei a^e r fine quality otua^tlTn pncr.H. t-fim- 
Inoie Stamps, ft os 4ifi. Cocdnut Grove, 
Pln nda- 

WEEKLY Rcaimp DiaflSElQC. thirteen 
w^ekd. Hit Stamp Journal,. Ka-Lrimuog. 

MJch. 

A REAL Bargain. Bpcclftlly prepared 
packet containing 1W diffurcnt fardsis 
and tfr diffiirent U. S. atanrps; catalog 
vaEut about iS.fiHJ: paipphlct whtclj L^ILh 
J bU "NbW tc Mud Yuur Stnbkp ColltC- 
li-dfi Prnpc-rly" and lu^e bargain Lists, all 
r-u-r only 23c postpaid., Qin'cn C=ty Stamp 
Co. h Room 36. Cb4 n-ieu SL, Cincinnati, 

Ohio. 

FHNnY Aopruvuls. that BtXAEly. nnI 
GrOnberg, Bm 544I-F, PhllAdfilphiA, 

Penn a. ' 

GIANT Faiket 133 all different frem 
AJiica. Bbuth Amnrl^o. £?guth s=a Islands, 
^le. include Nieatodrua airmail, 
scarce iinuBod United fi-tatf-s tatAtogLng 
10c, tfjanala and ammal acamns: many 
other.E. Also Include fine poMcctiap £5 
rlJrt’rrunt BriLinb CalOdLea — Ckiark&xl. Ja- 
maica. Jotiore. etc. and United States 34 
and 15 hiah voluua. TPUil catalog prlc* 
over 14. on’ EverytLUnjt lor only 5 c tn an- 
DTbval *.ppjiiptpts J Mratlc fltwip Ofrm- 
□ n i j v _ Department SO- A. Camden. New 
York- 

SEND Fosta-m lor tree United States 
dtLce lull. Btonlef GLbfauiu. 3fi*P Furk 

Rgw , Nfw Yor k. 

CANADA 100 Different 25c— Appranlb 
all couninrv. Li^ts. Victoria b5tamp Ca. h 
LondorL. 4. Canm3a. 

STAMPS WojjlciI by cheu^ande tit vur 
rrAdtri. Your ad jji UlIs epuga wLlk bring 
rpi] sgmr ntM ordcTS. One advertiser eold 
150,003 alomps. Write lot Motive prpbt L 
K, w. jnhr Limi. Cls*.?lftcd AdvcrLiaJue 
>.l ACLAtfcr, Ream 301. 2M Ontario 51,, 
Cxucago. 

HGNHjtS AN If COLLECTIONS 

EVERY lEobibyisL ahnuld rcurl "^Ollcctbr- 
Dealer-Treuler MagasJhe," 33 fadft pageo, 
15 -dtpartmEcitc an ever? maibr hobby — 
aaanulv 2(k. dSi Istues tl.M. Hobby Fu^h 
lic atHms. T^l Fpri^, ipd^a na . 

WANTED! Old Cigarette oirdD. Write 
C har les Br-a j, Bast B wngor. Forma. 

MATCH Hobby ''Eiittetin," mccnbrv^hln 
bJant. stamp. Bps IL U. R och ester. ET_. Y. 

HOBBY -Clmijilofue Itut ib^mh. kf(i(4n 
dressed fleas 40c GhameEean 25 c. Qui- 
ylrfl fiprcLA3lirji, Winliritj, jCifliM, 

U FUSED Back match coven. 1Q0 all 
different H.OO. Ftt?- hat. cha^ss Edel- 
ffiflfl, 131 IQ Boat at, CleveUJ-hj. QhJq. 

JOtN MatchbwV club. 25c, Free cbvcrE, 
Boa 1U1 -B , Itoehc Bter, K. Y. 

BEAlTfi^UL Jcw^lrr Eton os removed 
Irani rings, etc, 160 assured S2.D0. 

Lowe’s, Bos 111, SC. Louis. Missouri. 

N K'-.V - 1 7 fJiffn -iLt. i:iaL :Ii rDvi-in IGc, 

Bos 202, Roehesur. N. Y. 

CAMERAS ANt> FllOTG BUFFLIE3 

SPEED-O-CGFV drbunds]*4i focuairva 
attachment r«r LelCft, CuhUis, Arcus C-2 
uikd C-3. Bend tor literature. D. Paul 
Shall, DL^t. FH-3 h £40 Bo. Union AVO., 
Iios Angeles. CallfcnxlA, 

BA.9S Says: War time proves. Ba^a 

Isaders-blp. Amazing sekeiion bf finest 
ctill r*u:n , r»— L i-jOa. Cental. Kurtlla K- 
He-*, Argus-, nv» Anrt ti^ed sMlf available 
WtiI-d fpr gi.iii1.iii it an? . SaUj fiu:i:Qrh guar- 
untwd or your money rritmdcd. Bass hays 
'em, B^ll¥ fiT.. Liwitn- 'sail. Bluhj Camera 
Campnray, Dept. AO, I7H W. MRdlsflTi fit,., 

Ghttagp, Tll Lruris. 

MAKE Money In nbtitnirpinihtf. Learn 
quickly at lumn^. Ea^y pLaii. Fievkous ex- 
pejifELte uomnmn Bchwl ed- 

ucation suolcJfln.L RiKildet il:ee 1 re^ulre- 
j bii-ptt free. Anierlean Setnwl uf PitoUW- 
\ raphy, 1315 Michigan, Depe. 3431, ddoago. 
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POPULAR MECHANICS 


















PHOTO FINISHING 



BIGGEST 41 .00 VMlUB in JO mm. rtfilsti- 
Jhr L-ndrix. 26 kXPCeuh; flci i! gram 3 4x4^ 
enlargement*: decided,, embossed nmsm 

H-nd dMe. EJLRtiLccn i:xpcs Liras Kc; Sixteen 
aximsuru splita 55 l. Fife millers. 0 clo- 
sure rolls Ln beautLf ul deckled cunUct Jin- 
lib with dnfrfflwd *U]e KtfBlfl, 25C. 
Ma]]^ Film StrviM. Dua 54tQA, Chi- 
cago. 

EXCLUSIVE" Introductory oflflr! 4 b»ll- 
tifuL enlArErmcnl* for Ife:. Send unj 1 4 

iLtiEiiUVtfl- of the ttLEQO lisa (up to a* a" X 

4 Ve rr ) and we wkU return to you Immedi- 
ately § valuable ralArgomcntp— Cockled 
p.nrl dii-cct i>ji Valgx, Ncicullvts reLtirtied. 
■w nil fjTdvr. Bnid iiuK^Uvts. Uila ad and 
10c coin udiLV. mifl ad must accompany 
erttor. bdl-N-SiWp BH 510-5. Quincy. 

M*we, __ __ 

ENLARGEMENTS. Two 5x7 from nega- 
tives. 35C t«dDj. OBJTEtt'S h FiUSbUTS". 

Kwiw. 

0*10 wmMtmmm as*, m* price 
llit. ParamounEi Photos, BLatlngton, 

Fcnnti. 

REFRIHTg 2 ^g n^ti, ipO — ( 2 . era. -n ar 
£ exposure Tails duvctc-pud. 1 priiiL- cadi 
exposure 35c. 35 exposure Uain rclta An? 
Brain cnlArged print* fi.OP. Moiling «> 
vulapoa Itqu. Mcrcurf, A- L 09 NarLh Daotf- 

born, Chicago. 

SEND Tour favorite negatives And dime 
for wmplc photo VAlrniinc fund .lamplc 
plrnt-a banter curd. Ho]] developed It ]>rl llC-m 
arid two enlargement* Me. Yovng Fholo 

far vjM. w & V, w, ¥, 

AMA§£ltfGL.Y Beautiful hand cohered 
print*! a. ft CX|rt*ure rod deVdaiied, printed 
35c LjJal. Reprint* 4c cacli. National 

Photo Art. D-FM. Janesville, WltMD Ela 

‘""fl-B exposure Rolls developed And en- 
larprd m^Jiujih slue; 25c, HeprapLs 2r.. 
Tbrllty Pb a icS, B ox IS, SCwth Gal*, Chin. 

IB flPAHEUNO Ulel title prints, 3 befcb- 
Ufa! Hollywood vnlarg-rmetiLa. free Le*th- 
crtcnc kamr And phot* wallet <m]y £ic, 

PiriT phoin olbiem wiLSi firaL Order. LLfi:- 
tc-rjf Studios Dept. A-333, DC* M-CiJitS-, 
town. 

DOUBLE EDrc -ls.G prints. Quality wort, 
tin a run lead. Ifvcrlu^i LLabif IIl-kJ-ucb JinLiLL. 
OvcmlR^t servfce, Vour p^l! developed 
nud 5 4Xil pr:iLt& Crui:L 11B Of 1211, 3&£. ALL 
other £3*4?* 3n |ir«PortL-iiTi ]2 txi^ure roll 
40c; 10 nr JB cHpatiUtE tu: 1 Ek5c, 20 ejipL&urr 
nil 46.10. Re^rLnLf, 4x5 — 31bc each. Npi 
OThvr lew than use Oct our ]ni' prjeep on 

t-riLLruTin^aLL-;, dcuble P.L 1 ijjb L . vulVct fliiLxh 

copU-a ULade Itosp new and old prints. 
Bend for mall haps. pacJAc Hhoto 3ervlco h 
Box 006, E n.ii Fr-uCL-CisCO, CiiliT 

ONE Beautiful Hv 2 n ( nlorffeinent from 
yuyr phg|g pr negative 35 cpnlfi. HTpiipts 
IP iifiiL-. Quick Hft-vLCE. PI iu L a Lab,, B3S2 

g, Clark El.. Chicago, 

G A PL C OJTcr. Two bcuvj-K-cIgbt inid U 
uULu ecdArgcincnta from your favome p*g- 
nt3vee. Kiqdc«c I0c Film Uu.pitqt ^frrvlw. 
■40 Eratj Ave. r K Mhater. Nka- Yurk. _ 
35 M M, Ftnu grtlb dEvcloppil 3S bag- 
Hp;irk,Jjijh; 3^x5 eDtarpenienca 41.35. Ftc- 

load^Mo. Phot:* hop. Linton. Ind, 

BEAUTIFUL En]ar^::nf-n.L fnun ruch 
picture on re-]] 25c. Cut Rata Ff.otoa, 
Dept, tf-4. JAncsvIlle, Wl±?oniln. 



ROLL DCVClO|>Cd, IF Buim:jT[ui '' Ernnt^d 
lor finer and more bclKILanl plciuri^ and 
evorLajjtjng negatives and. 2 £ete of fafle- 
Jew Yelpx print? only 5&e, 10 rrarLort 35<:. 
15 reprint* 5Ur Free coicpa::;; with gvery 
Order h : c l tJ L ] +v-: r^Kular r UKtuM £ m to free 
5x7 and SxJO enLargemcnt* PtioLddbop. 
Box 1SBM, Bwectwater. Tcwn-s. 

'■CHOICE Of iEo' Blare.’ ' "fliiUen Enl- 
6>tJjit- sifitLE* ffLth eaeh elglst exposure 
ruLL dcve-Lopcd 25 l celI iLrKL'ULLJit Cuujk^n. 
noL;jLinta,_P-lMa. Eoljywood. CaiLtomla. 

REA DY -TO - FRAME £xl EnEaTflemenUl n 
lie I Hand colored 20c — Irom vesir nefm- 
llTr.. 10 reprints ycui neguLlrc. 25c. Ka- 
dak rulL de^i>]uuciJ with 10 guaranteed 
djKltlcd-Bdge Yelire prints 25c I M espe- 
scjrn Hbmm. rail lii-'^iJap-id, vupariitcd^ ■rn- 
lujgi'd Ui 3X4, $t. Lid. ;i:;4 reprn StL. 3C Cb. 
Inruicdiate service I Free mMlcrtl AmcrL- 
pin tiiadj-LH , LHjpl. 5ld t LuCruaAe, Wii, 

PHCriOOEiAPUY Par planvun v>d Prtl- 
il. Tiupace eL tLuuse. Coaimcm fidsooL tJ- 
LiAtlon eutSdent. "Write lor infcrmalLon 
and refiuiTcmcn ts . American ^cbool oE 

PiKiidBrapliy. 13l5 MklisRun. liupE. 3452, 
Ch-kUifD. 

EIGHT Bi!3.iiLL £ nJ rntui-iicd prints I Meir- 
!y po&cened. iisuJ w 15 regular print* 25c. 
J 3 p>in, rfl]ls cninigird 3 S ,^*.4 L ,^ tL-00, H] 1 Z~ 
tiin filudJoa, 65M, Hascae, H. Y, 

E-jV tjti, It" PicOurE .in 4inl argument! C 
*EiarL]nig d &cktu-fidge enlargciuanta and 
roll deveicped 25c coin; 115 si*e or smaJJ- 
fr; enloxfie reprimts 3q, fcnL^rgC FtwrtP, 
Box 1910. Easton, UiuiH. 

0 EXFOBCRB RollA, iLabt a La? 250L Zfl 
exposure roll*. 50c. May lair FhatoE. Box 
Tole do, Olnq, 

IFtOLj.u pevrtppcd; Twu prints each neg- 
lillnu 35c. RcprLntu 2c each. BummErx 1 

Studio, Umonvfcllc, Mo. 

1 THREE PrLntn aUth ROCd [iiiull LLve. 6 t* 
0 fipmsuT-e rcJJa, 3Dc. 12, 16. IS exposure 
rolls, Mt Bcurlatfl-, 3t fted D. £lAst- 
man. B ode. Idwa. 

ROLL DcVelOp Ed Ud S iLLsIrOUd JjnLULCt 
flgtah permanent VeJox sJaaav mints Me — 
rnarlntl ench. Pfl-igpri nt ^rviev. Bull. 
Pi- ma ke. V LrxiiSSa. _ 

0x10 BULK FLaliii enlAFgeisicnl — 35t. 
Rend ncRutl ve Irvine Bludlo. 40U5A Lr- 

tluk Fart. ClLt^pti. 

HOTfOrf FECTUREE AND SOUND 
EQUIPMENT 

II BHtNGS "SktrpTiw" aascrtanent col- 
orful LI irun LlLliiu , riiu-Jy to 'itscrt In jcu? 

reri*l L^Molna ninm . "Hmada. Ml Lsiyun. 

BELDINO Out? Sound Binafll AltrUi. 
PrbLsry, 1223 Bevkler^ You ngstown. Oftlc-. 

IHEXFENBTVE MO'h* Urrrn;, Free lll- 
rrntiir'’. yno® White Scree h Cbmpanv, 
Da±K | j]]E L UUnnLn, 

LEARN Movie projection, nmrugnin^nL 
Ftoc CALuJob. Olve age. Theatre lnsti- 
Eut Elmira, N. Y, _ ' 

9-10 MM. Film aubjL-ecif, 1 1 .00 up. List*, 
fltAitip, Pimce Scrvloe, 34B4 liddeadHitc-, 
Detroit, Mich 

FREE, IGA] Movie CALLUtgr film saraptes, 
lw, Qppdwljj Corjittanv , Jackin. Tcnn . 

0 AND 111 atM, film luPJoota. Black and 
white aud guIqt — tuhieuI nr silent. Utouau- 
nlLy large Eelcctlon. 75 1 Ui 5-2 lhi write 
lur in:*-, dt IlHC 1043- caLaJOa. fernEitsGly 
muairtUdl 25c LcnLn or RtlJlITWl rtlUMded 
hrs-t purclukue. Hally wand Movie Bunpiv 
Cp., HoLLFWO Od. CaUL 

SOUTvD N^ RntJves. picture posLLLvas, 
ne^tjves, inliceLtancdciK flubjccts. BdiW 
cafm- 16mm., 3ft mn^ . ftQc ih>t l LKl ft. PHht 
B fiMirbnent 11. SB. Film ASaOCLaiU^ Daj- 
tffli. O hio. 

42 , 0 d POft e 3 g Ju' wpotM Uni vex Llao-B 
mm. 43.00 For threp iipixiln double imns 
film. WLE3 Sltljj collect. Alt OlniJ, Fhuirap- 
tf-nd. [>ito]^ JESO-B, 3B45 Centnal, Kan- 
iCLfi City , MiasOU rJ, 

MOV3C iHlms— B-3 5-35; prcUcctom, onpi- 
ero*: H-:ri nd, Tulrnt, Bought, *otd. ex- 
changed. Wanted 1 IS mm. .nnqr.d pip- 
jecUire fer cuah. Faiuous Ikrtic ma-.-Lr- 
rentai Isbrary. free member-ship. Freu EL- 
"braiy catalua IE you Rtvc mir.^ piodel your 
projector. McsuEI'a, 64 West 4ith, New 

35MM. 36MM. Bound nLLcnt ppnijrctcrs. 
fllm. SAvarcsB. W padcim I *al-t. N. J. 

JOIN Out easy way Dlrti library Hun- 1 
diriii ]S ond s ttihl, iuhjccts. Rent and 
exehabie- Send 10c tur Victory bulletin. 
pf|]-ATt Fllmja , 145 WCit 45 Street, Nrw 
Yprk 

31'MM. Bound (IlntL. 11.00 reel up, Ruis- 
Jhgcr, Kfiioalc. BAlNmere. 



"TJIE V ; ar]d'^ Grca.iKit PaaAlori tlay ’’ 
Bmm., 16mm., 35inui Spedly KOund cr 
silent Rent or pMchnse. H^njenvay 
Film Co ,, jj-F SI.. Boston. Mass. 

QDMFLLTU i-SUM sound Bubjecl*,' 4ll 
(He*?d splicing. > All sfac* fUm. bought* 
uciLd, eachanaed. CatulDKuc'SRjriPle him 
— I0O. IhteTnaUonal^M, 2 lid SlraiLs*. 

Bruoli l yu. N . y. 

6-MM^-lSMM. Salcnt-sound; nil Laics L 
subjects, FeIios rented cvc-ryirhcrc. Kftfl 
catakigue -laAmple film 10c], Garden 

Flint. HIT Wf h\ 50th. New Yort_ 

" r &MM.-3DMM. Films. Free catalogue 
f sample film i&el, Parkway Exchange, 
B6l Taatetn PUfkWgy. Brooklyn* New 
York, 

' J0MML KDD A CHROME - J Edd" ttiE^, 3 
for SL.flD. With (AdcouS. 50c each. Ouy 
Hj-lUuei, 7035 Ban. Lx Manic* Khd.. RoUy- 

wood^ 

RELIGIOUS Fauna lftmtB. sound, il- 
k-nt fenrcenArt. '^J 7th Ave., New York. 

DEVELOP Your own racvJei. Save 50^-.! 
khilk hlni.-c, Dcvnlflperi, Genera Coxipanj', 

Dave n port, Iowa . 

BASS Sui-i. : jibdTlJiRe of Cane Caeti- 

eras ut Bb&s. Largaut stock. Jo Uac coun- 
try of 0 mm, And 10 mm.. sjJcnt and pound. 
Wo have them pew an d used. Bell * 
U-aU'cLL double 0, used P : □ .f. Lens, $27.55; 
Keystone double 0. F:5.B 1-Jtu-. £35.50; Re- 
vH-ro Turret Modr] ?!>, F;2.5 len* like new. 
$02.50; Cine Kaduk 10 mm. Model ]d. F^.S 
If FIX, 423.55. B-Eiis li-ay^ ! kUl. .sails 'tin, 
tradw 'o m. Write for oondrnteiJ CJno 
price lint. Bailsfudian guaranLcud cr 
your motley refunded. Bats Canada Com- 
pan/ ( tJupt, A. 113 W. MadJion Bl.„ CUi- 

cago, muiola, 

WANTED: Usrd cqospiniint (qr ca^h, 

Flluka, cfinieigi:, prolectoifu, etc. Futtxs, 
41-C South FiHirth, AlLenlown., Fenna, 

MUSIC AND MU&ECAL JN St'ac 1 1 M£ NTft 

FREE MiwJe rJr^ilA t dpcrlbing our 
HawaJJdia guJur uud piano memod*. Na- 
tional Gul tor Glob. CdfUTiicrcUl Bldek, 

Beaten HariMvr, H I eh I g^ 

LEARN Fnpulir piano! Write Ma-glc 

Key. Ill- A Bruadw-uy, -Glendale-, Gaki. 

NEW ADLd UA44 UbOYrdlUba bright and 
*oLd. 435.50 up. Del Principe, 357 Bo. 

Wabash., CbilcaRP, 

P0EM8 Wanted for musical *ettmg. 
S«lL-d i.iuvjn for JmcOedtuia kabuidciaLan. 
Five Star Music Maatexs, C30 Beacon 

Bujldlng, Bca-tnn. 

FUBI.l!.-51EWF.t> Fnr new aanR-n-rllerx, 
Radio Music rubUstLcra-, 121 IlurariEun. 
ChlOAg-D. 

SGNQWKETEK5: Send EldeiT.n :r-r cITCP 
and fciw rhyming dictj™n.ry. Phnncgraph 
rc-eardt jomla. Vanderbilt Stu-dLOH, BOX 
112-F.H., rT Ci]ney Island. N._Y, _ 

MUSIC Printing 15 — 100, compoalng, ar- 

rAniFng. Auta-i»a tho- Co , jhja jmji. Fla. 

'SOHO Un^nrcr, wantfid: Writn far irr^i 

ItiaLrucLive bcukluL. United MujIc Ccr- 
jrt?atjon._puyL. 14, 

SOHG3 Coniiluacd, arranged and ijuh^ 
iLshcd. Sidbeueck MusIdCo., Halida. OhLO, 
PUBLISH ENG MusJc and song jhhu 
W rite fur samples APd riartacuiais. MusJc 
Gallabarald-ja, P.Q, Bax 73 1 F ClnPpn.n,U, 

OtlLu. ___ _ , 

MUSIC Composed by proJefisJonaJ. Rna. 
sonAbLe fee. Reliable collaboration. Bub- 
mat pram, AhLstrand, KaUlc River. Mln- 

jiMQ ia. , 

~~ MORRIS MU4i0 Vi rlU rig CdpyriRlaUhg 
Service Delaii't Cor stamp. 105 l0th L 

Whee lin g, W. Va. 

E-N7MOS— Sonff Tirama wanted No charge 
far cueLMlcs. MjitkuQuj; AtrviM. If-udly- 
Tftcrnrdlng SlILdiOS, 37G25 FTC1L&S 
Sul. , Las A agelu H. 

BONOVt'KITERB : We otTor complete 

KCTFlra. Mi’lady writing, ri'curdinfr radio 
broadesfit. T»Arlu?Uti^. S^pounland Hecard- 
rrs. Box mm. HoJIywvod. GaJJ L 

GOOD Music COnltMeed. aUng printed, 
RcgiiiAld Belcher, CLatUam, New Jeticy. 
fetabJishrxil til m, 

ACCORDIONS — Any cOhditinn bnught, 
DellEllbg, 103 LOXLoctdJl Ave.fc New York, 

ft. Y. 

BONG WRITERS — G-el the fact*. Fr&o 
luEflrmAtlve booklet, plan. Write today. 
Snny Service, 331 - D West 4fl th, ftaw Yark, 

BONOWEirntS 1 Amsdng mitatanding 
nfltr. Blbbcler, C5,. 2E47 Nqi, Avers,. Chi- 
CJLgO. _ 

SOWWlUTlEUk Write fw Irce bcoUat. 
Pn:Ht shading ^Uu. Allied Alhxle, 204 
E-nSt FourtU. ClucLnu&U, OUlc. 
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SONGWRITERS— Krrid EWem Ter Lmrae- 
<iLELC.tr cgitsLdH'Tautin Md life i by mint dic- 
tionary. Richard Brothers* 24 Wuoda 

Bu^Ldi nft. Chic ago. 

MUSIC Cnmpoged to words, fth^minsr 
pamphlet on request. PhgiLakraph lecoid- 
inp- o t complGifti fldiiKi.. Send poem for 
cnniLde ration. KtCJian S StUdlOS. Pe pL. 

PM. BbK 2140. BlldffEFOTt. C pptl _ _ 

WANTED I LvratS. IDClOdl^ [or flpnti. 
Wo armcuM. nufrJlsb. sell- Superior Eons 

firuiditti. PajBaic. H._J. 

MUfl-SC Composed to word*. Wonderful 

□tcwviJ t j<in._ Baun Bran. , OshtcK.ti._Wlj; 

LEARN Swlii*- pianul Postal brirtgi free 
folder. Christensen. 451 Kim frail Hall. 

flama " " 

WRITE aongsT Big mo nor *nfl reputa- 
tion. Write far fufarmitian. J. Gurduu 
Pub. Co.. 2D1 H. Borne, A ■: u. . ChEcato. 

RADIOS r SUPPLIES* INSTItlTCTlON 

KLADAO Radio Labored orl-ca, Kent, 
Ohio. dL-iiriimtor.-, since 3H2fr. hw hun- 
dreds of parts, tubed, etc. , ubabiaSnablc 
ctscwhcre, No catalog. DefliuCc inquiry, 
Inclrtiiri* reEum iHxiFaipn, .pet? imin-rdia Lo 
answer. Handyman AALortnieiat— ovtr EDO 
ciiL^rp from. nuts. In ffs, tor-acketF, 

LTumniuts , Wisherx, rivets, rtc.- $ ] . II'J, 
prepaid. 24 crystal tLUL&eams — -2 Sc. Maaiiii- 
ly bulletins— *1. CHf year . 

RADIO flenlcc men and Gxpcnm.cn tors 
jimjcI fox our jj-JanE. radio rjUalague, liiLve- 
dalluiB-. United Rudm On. f 3 l>:iLM J , Naw- 

arfc. N. J 

3:a:jic'i t:cicni:n;-;rolici^s courts n.ia::- 
Tjing for all federal ILeeniea, Homo .study 
and resident courses.. American Radio In- 
atHutfr, am Ejrtfcdmay, Hew Vert. W V 
LOWEST Prices- J ci An iiticll. FLndLtt 
tubes. parts, condensers. Free tssrffaLn 
llita. Roller, S j]l McGee. KaiKM Plly. 
Mfr. 



BUS IN Ebb OPPORTUNITIES 



SELL Our Latest exclusive- bnoti nf In- 
struction fry matt. Publisher fumiehed 
unuppy circular*. No bookstore compctl- 
iLotl. mutter profits. Rua-h nuciiel Pfcnan- 
gJpL Education, 43S OomiiLonwtfiKh R-Ldg . 

Empty. _ 4 

WILL Buy or finance mall order fruslneaa 
Ot ciirriiMpuiidriLec! sefioal »urse, Gl 70 
complete de-Eullo. Art White, BlICl Dr r,ui- 

w*y. Cincinnati.. 

Fobs 3 Flavorings Me ealLon. Bcct r 140 
WliKt Van f’firtliJiidL, New York City. 

GUARANTEED lbCObLel Grind Licwti 
mnwHir::. JS.-UO t^plUir MOFCIS, JailHi- 

TlUe^WU^^ __ 

3'j'AEi-T ETonn-'frufljiiwc tuaklbr stoluarT. 
l/iiLiLU'tii, arE Knndr;. ci,nv-i:3tlrH. nuu^imr.v 

ennerote pottery. s*rdoa [orniture. artin- 

cLe.1 cnartue Cl i :- : i r I n r . liquid marhje. Make 
your uvn Hexlbla cuolds. Araasfut profits. 
VilIii n bLi. 1 folder frp^ t:reatlvs Fubllahtrf. 
fPM3>, GEtoofre, uidookj. 



DEVELOI' FuyliiK niu.Llnrder ’ju^Lcllm-;. 
Biff Impnnt catalos, me. Credit sup Is- 
Bu+itl fur Lllr \n apply on pny I listed. J itntr^ 
Conviiiy, 21 SO w, Ketiiucky 6L. LrfniLa- 
viSla. Ky. 



c:GLoh. cement with chnjnJcatfl. rvtai w 
artL^LLe cemont a&rdcn oruSicHULU- nully- 
woad et?le, 3 ample 10c. HoS[vwm 4 Ce- 

tiLenLcmlL, Bilt? WnntliT Incifl, HplLl'woad. 
CaLLf. 



J, HOW To Sftll by UatV r — AmiOnf pew 
booklet postpaid 25o, JoolmUtif Lmiijual 
Idcusi unci piirrional help La tnUEdloff mail- 
lAizltLenS. Gc.-n.eiaJ FubllcaLLnn. 1 , 

Npw Tfork. 



FublLcalLuna, 



INCREASE Yoqr loe*ioa L Oomfi — soara- 
lltnfrr Free details, CrLtLcndCFL 105 Lm- 

cnLu, Lunifram, UL 

atQNE VMaKTNQ Koacha— Homo 
Mall enter friLEines*. Dqtmls 3c. Whit- 
man' a Berrlc c. 504 Mill fit. Chester, Pa. 

"MAIL Order bufiSnwS esarab sHowa you 
how to make jekijil-y, epsra or fulltlroc. 
Ti neJit-: prnfeudlonal HSft ii order tcnhnLque * 
not pi'nny-ca.tohlnjr KheiiLHS. Free de- 
tails. NeL&gti Cob3t^aoy n EDO Bfttrmun. 

Depl. G- -LU3. C turn, BO, 

MAIL Order bumnEU -course. i J nur b|l- 
PDrlucilty. mm? jLart Jimdl, LllUlT eamjnff 
thousand.*!. Bouadlesa selection, in y<:n:H 
txptitieLioy td hetp sou nitibu ituiiioy. Free 
deiaala. Jna. W. Furs. 4o39 Chestnut |V^.. 

Kuuu ClEJf , Md. 

VITAMINS. Wlnerdla. hwiLth httiks. 
wfroleaaLe. NkuanuJ Diet Company. Fart- 

Uad, Or egon. 

DON'T Be a Jefr friltitef — Start >0Ur awn 
frusmciiii capital. No h&r4 times; 

nn Luj-uCThj alwflfb ygyr lywn bats. Hun- 
dreds nveniEi' sa.QM lo $5 QDO annua] sales 
■year ult-cr ye3f. Wd supply ntneta. wluln- 
Lueut ucl credit, SCIO Jigme ns-cei^HI-eS. Bfll]- 
Lriff capcrLepcfi unnecessary to atari. Won- 
derful upporluEilty to gwp pleiiLUi, proE- 
LiabSe buMTIG&S buebed. by wu-rld Wide ln- 
dustTY. Writ* Rawlc-lffh Cd., Dtpt. 

C’-U-PPbn3. Freepcr t, SET 

DRUNKENNESS Is 'a disease whicU rt- 
Sp&Udi to ticatmqpt. SlrqiE^al jtiLL plus 
hLmnan eympaih/ prove aueccaBlLiL with 
liquor ond dme cases. DO years cxperl- 
hiilll'. W [ l!c lor free frwilct. P. H, Nd- 

SOU. Flip ECn ;] <:y I ruUluic. DirLpht, III. 

""FOR Aji exHeuielJ ^ntHtSfrlc UFGllmiF 
frusinms, operate # golJeotlon fcffcnev- 
credst bureau- Many Jnnke H.frflO yesrly, 
□ p, Wrlbc Cole Ass oclate s. B yrnc usc. J*. V. 

ivsAKE Your gwD~FbexJfrLu Moids. 3tat- 
bary. Art OGOda. NgvelLlRn. Artificial MaJ- 
hie Flooring f.Luuld Marble. Literature 

fr^e. Kc auca. 3-M. Part ffldw. ILL 

START A home frualness In spare tlmr. 
Make ti ctia money. E*ncrlenoe not a^r. 
tlal. Literature frw. "Nnvel FnLerpiiMii. ,h 

P.O. BB <57, Reno. NertflA - 

MONEY By ttml l — Spa re ticn e activities' 
Dim* biLtifri- niaitaElncs and lascInaMne 
literature. wrlsfrt„ w-D Wnple Avenue, 

Irvleig Lon. MfcW JetSEV. 

HAWKINS' Mall ServSHL Waatduffton, 
D. C., rcccLvcH, rcfgrwtfcidi, IruMintsa, tn-r- 
zonal dull.. 53.410 ruOUEilly, Nu, Ta Ran- 

doj tjh P lace. 

""DOLLARS In 7i>ur datly mail. Sturt 
buslui** ol your awn. Write VICfcers, 
t€M-Rt Eettows. Akron. Ohio. 



START Hom-G nmJL under bi.L-; lci!';.:;. FJlty 
firms flffer aiabcTJat. LUt 25fi. ECO. 33 
Pester Bld g. . ChlragGL 

*10. MW FEhbHT Year irvakikV and' Ss-lLSLff ' 
dandy I lilli J cleaner, rowdy r Eorm. from 
BChomcr MasazLnc, ALUarLCB, Ohlu. Ffrf- 
muSa and "Sdicraer" 12 months |UBt 

*LM_ 



*50 WEEKLY With R CWItcni, HiattLet 

dr.nurLbLEig 1GD maRav.ln-f 1 jnfrtkuU. -v-n, 

Dip-La -Mai _bU1_ Oray^ B an Clalro. Wm, 
PROFIT ADI.E IiCiinn-wwt- PartteuLara 
free. Wixidcraft PrOjfCti. WO Llmdaiy. 
GajiieHVillc, Tckm. 



fiSC.Oll, smo.DO WEEKLY UslPR s-awcLunl, 
Stamp appprelJUcd. CRirncn-L AOR Ours- 



WTTERE And hair ta get latmt. nv^r E2b 
one and two IngTodbon [eniLijlaH dhsoluta- 
ly free. Ng gbUgatlgns. Write BlacLstc-no. 
Bcme rvlll e. N. J. 

MILLION Articles, Buy wholesale, Val- 
uabJc dlrectury 10c_ ldr-al ij+rvjcc. D-i+. 
FftTt Rldeo. I Ll. 



FREE — 200 Clever maLlurdffr, hofuetwcuic. 
local bu^lnr^i otters— all snappy mont/y- 
rnuiuTn . Lenin Cm., II'JII - M Carpenter, Ont 

r*m. mtroia. 



BTAItT A hOtnu UamSnn ill spara Lima. 
Make citra mgney. Experience unneces- 
sary. Literature free, DLinbut, New 

Brunswic k. N. J. _ _ 

G-UARANTEED MulLurdtr let tern. Ulepa-- 
lurfi cemoaiftm. pLaun^q. wrlctrn Tnw'a- 
ilgatrl F|nfcrl-AdVM-ti?iing. tfll^P £iWh 
L os An g eles 3 treeL, Lds Anffcles. 

RK AucccKfui— Opertte own bUklhi^si 
l303tK! r uE [1 h. 127 Irfteil plane. Fart-icularSi 
iTee. aeneml Soles, l^fl-A East Iflth, 
New York. 



lamp apprremtcQ, E 
nci. Rqnheslrr, N. Y. 



LIQU1Q Mar bl i— CuUirEuL, ftldSHIdl Mold, 
brush, spray E Com Position flwrw. rublwr- 
lantia inciidz. Tart leu him tree-. MarbldK- 
Ine BsTvae^ fidwardBvmq. tllln-als. 




PROFITABLE Mali urdur Ln.tarmjLlJai3 
iar J<iimp^q nmeLoTU?. EllCO, L55I ELtbra 
LQ eUv £ Lari. t cm CallEnmSq. 

MAKfi Extra money al hnnie. Use ymir 
spam time. Literature I ret Write tldw, 
Hodfffj. a?] e. 4 iat._ Chic ago. lit. 

EXTRA Income — Plenty JimLL -velllqw up- 
porhjnmes. Wille Kati, 4254 N. Elmban, 
Chlga-Hb, 



heme — spare- OWN Your om profitable home, office, 

inert, 12a LLcl- mail IrusLrtcxa. Over tOQ igalden gppflrLiiuJ- 

I Lea uow upuu tu ;.uu. EdUciLtini LciIOtjciJl- 
— Homo wort - TlDCl Frufl table Ebterprl^ua, Cobles- 

hie i*. w-ii Ml'-K- Y - 

.. Qtatw. Pa. "HOW To Mats BLmplc Holds and EHu- 
ihr r *hjiia i-ou ter Plft^ucn.'" Ng rubber required ! Ilook- 

* or fulltlnS. 3et Fitelertralt 14M E, 42td ftL. 

.rder terhnLquc CtMetaud, QMQ. 

ilms. Free do- AMAZINGLY Bu =7 c e^-F- 1 ul mailorder plan. 
SOD Hhcrmuru Wort at hgoie- Pays wgl|, Lli^ramro 

and vatuafrLe plan Edo. Leonard FubLLsh- 
itmT Vaur up- M 2 ^ rh W^w Y urfc, H, Y. 

., Later Kiairuns AGENTS — To mail gur Lltqrwtura, gd 

]tLon. 2b ytaiM pniiiLs Hobie froalncaa. Maywood. 1123 

c ill'Jjil-v. Free Bfcadffsy. Hew York. 

Chestnut A" . FULL" Or sparcilnw ptoposJUgm saloro 
Ip “Mn-ner Making huxlebCBB &tfliEEii. rh A 
hrjiLrb. books, $ I . OG book you can have for Hoc prepaid. 

:nmp any. Fart- -urdtr today. I. W. Atccks Puh, Co.. Ba* 

W2, Wee d, Calll. 

i'tart your awn a MO^T Ruad lEaLL Ocdur liLiikafiiies 2DO. 
in hard tiraesi ArLakttd Cartier, 6D5A North, FlUsKelfl. 

m boss. Hun- mm* 

m annuals^l^t BRUSn'p'la'hni fru'i ft ta" connect to a bat- 

■ atnrl-^ FrtlUCV- itfy n() DCte^-Pry. AlblOit hS Sim- 

ple; ob painllng. Year up pari Util tj to make 
KLXjd Inccdno piatfnff sulonarts, brnthruatn 
nxturcs. r*flcg[<ira. mltrofft, Get tree- prool 
and iturLLcnL&te that put you Ln a paying 
busLnisse ol ytmr own, OuomeLal Co., 
Avp. H. Dnamc.nr, ILLLt ia-lj-. __ 

WftBER TypevHirt M^eiirues -School, 
-BhnpUdpd hoptestudy-rcpaLrlDB tr^m.s- 

in*. CfthtjH^^oblo. 

I'LASTEX Induimn oftera iuduitHaua 
mm -an rpnajt'initv La SEAfL 0. bUSLneBS Ot 

. , thtJr own. manufpgturinK' nrt ffpoda. 

ntsfrle Lifetime f-Ltma. aauGeuirs. etc.. Ln riasttie and mw- 

?otion WKcncy- ^le Lmllatlon. 5c m^tertgl mitia si ■.ni- 

■ t4,QDQ yeaily, cm. Rubber moulds furnished for soced 

Syrac use. N. »■ production Bmsll Jnyesfnjcnt bri-ngj cap 4 

L 1 Molds, fltsi- returns. We 4t0 P.OW placlbk biff Chain 

Artificial Mar- store orders wLLh manufacturers. Write 

ile Literature fur intricatihA bocYlti tnmlfd fret, Plii- 

tldffc III ifiX Ibdiutries, Dept. A,. !Uft5 Washlr.ffton 

■ J Arc . tfuw Ygrk. 



STATUARY: MU? h- 19 klnd.i, ainiplc 

R ttttCt Make and i la--tu.ll artificial Stona 
oorlne In color. Liquid marbit. Other 

rnghey-mukc-ra. Write- prajnptLy. Li tern - 
turu iren. CumpO-Tus., UGX. 73fi. SI. LOMU. 

Mp._ 

HOW And where U» obtain caPtlAl. Fullt 
^xplalued. parUculara free. Sm-r SerTfcc. 
WiipakaiietB, Ohfa 



CHARTHR^l J^Pauirn; baxl, cliEaaerit; 

free forms. Colonial CHarlcr Co-.. WlL- 

mlngtan. Ixl. 

Hi? Ways To juakc sttuiiey, in homp'or 
em-co. ousin^ ol yguf own, Fnll parUc- 
ulSfS free. EbLe Co., 214 Gribd St.. New 
VflTt. 

MONEY MARINO OFFDOTLNITTE3 



SFXI. Service Hag j-tumpar htff prnflm, 
enarmiHis demand. Bamplea, parflculaTa 
fr«:. Gaff Frtxs. fiDlt-F qe-rmat, CLa?fp, 

miJMlH. 

imrra, nquhtLCt HELP WLtl'^ U T ir''flltt:t t Then MEL 
>bu'M H-tc EllTcrlng- mirrors, reflretorsl 

t“ ^i airo. wir. Makinff .^-parXllcu; chipped qLnKX nicafr- 

rk- FartLcuLani blstliS. Outfit pflGCfl. Sprinkle, F liter, 

IKCi Linear. YM. Mirlon. Indiana. 

INCREASP SpatoUmc profits. Road 

Na LeueiSL Mall Ofdtr Advur An iielJ- 

fnff magar.inf;. flantple copy 10c. National. 

Qrd, Nehraaka, 

PROFITABLE Hcunt'ibDrk. Fa." ::l::;l j .I ri ;; 
sample free. Woodcraft, 1 320 Linda ay, 

n-it ciESYlllc, Te xas. 

SE.UO WELL Htert yeni a:; pufrllfUiar Of EG 
pa fife mall order Btagavlnr. Cuinplete 
tails sent l -or I Do. Harper. 1040 Woodard, 
Dallas, TfiiSn. 

MOLDMAKING— Plaster Casting. Com- 
plete fercnuLoj; — f Lilly LLiu9tra.Led. SSki, 
Ideal Service, JtM-3.. Fart REd«e r H L 

EARN *Ionfy f.vrmn^, ecnylnr end du- 
phcalhig Calrtle earLciucus. lur advErtiierf. 

AdS trvIce. Argylr. Wisconsin.^ 

MANUFACTURE Without mtKiSLfit. M 
single Ingredient formulas 25c, Hayes, 
Ijjt Hehtml Hi. , Chleaga. 

INTEREST jn-ci Jumbo wportunity mall 
Ific 'nrj ! Bnl , 'n, BdS 2tl Jfl - V, Drnrer, Cain. 



REAL Cash InalusH or 111 ms? nramJaear 
Rush rilme Jcir dn-TjULs CuimneraiiiL RtrpOrt- 
ler liLEhiTinu l i ;m tv Honte Mail Oidfli Plan. Martin. 24J1-F 

ICO, 1531 ELe-irra j^ffriaan A^ , St- Albans. W. Vft. 

b . MATTE Motucy Jo a froeinesa of your owtl 

tome. U-ae ymir Hpurp or rial] tlmn Fnrtlculars free. 

e(- Writ* tic'i-ffr A. fl&fre L L4Dji E, 33rfl A vl-., Denver, Cola. 

ffq ~ — EARN Mancv at homel TUdus&nda do I 

MALE .MilliiiK ap- "Hdiilm Worker MakSZJbe" tells Vl-u'JT. 

254 N. IiLaiball, Semple, 73o. Slreinore. Box 1. 4DIT Norm 

Kostner, Chicago. 
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POPULAR MECHANICS 








OPPORTUNITIES? Plenty In my book 
like colai. fjpedn Enterpriser, Fnrpt 

EL, Hartford, Goim, 

SUCCESSFUL Mall ^TXJCT plan, com- 
pletfi. Afl-cw. rPerchandJM sample., 
qiJM"tOT. BOmbal:. 25 R odiLuy. Buffalo. _N. _V^ 
MONEY MakiPff srertLs that get the 
money, si pnge-i uf trade sene-hi that 
inrk. Bend II. M. Lf* r 3630 Merchandise 

Hart, C McajCh 

" "LEARN Correct methods to eWB m*Jiey 
selling by mall. "The OpporiuiiUt" gives 
Plans and tips h<vw. Cupy Me. Bm HI, 

Mar yland. 

h 2t± Miajey sutiEf formulas (fend 
Cfidtil coin. Will bring rou FPOngy initiirs. 
flenfl M ar ^Gporre warren. P itcairn, Fa. 

GIANT Malli’sc^ M«4 3d 

Opportunity mall fret. Harvey Tecple h 

|Pm) Dcmtur, Ind iana. _ 

FIVE pufiirniilt money making m&ea- 
rinea IDe . Loren HoUen«TB. Ros eville. I Lt. 

LEARN MetaaciGnce- Remarkable dtug- 
less healing. Ho maparnalatiap, No apj*i. 
rwtus. Unbelievable riniphCity and rtS lilts. 
Ineicpenflive correspondence course. Write 

_MetttflcloDM^P c Land. F lorid a- 

MONEY- MAKING IdCM. Latest books. 
GO-tO-lofT IiCF, Pnpulu.r Mpch acii-Cs Pms , 
<C-43}. 2M E. Ontario, Chicago. 

POttMTOAS, W-ANS. ETC. 

ANALYSIS. Oqph^itjgii tfuarantBed. 
ViLlniibl^ formulae. Wfit#. Associated 

cnemlstfl, lEnUanapollfl-_Jndlantt- 

"LUMINOUS Faint" "shines In dark. 
Easily P^*dC. 100 other formijlna, plam - 
Jit5 Sfic. ldnaL EurviCr, 303, ruik RLdk^, 111. 
&4AKP YttllUft 4&C giiilDn , 'formula $lM 

Pfr.PiUtLi!], H39 Euclid:, Detroit- 

MAKE FllkI nrLLLng [M'-udueLi. Mu ma- 
chinery. "Chemist Approved Formulas." 
Literature tree, Kcmjco, IS. Park, Rldg^ 
lllingH, 

PIJEilMIILaS — GronT-rsil taCmty mAkem, 

Details fret H. Tooker. 630-P Chestnut, 

Hamilt on. Ohio. 

10,000 FORMULAE i MouermaKcra.. ?24 
nape T-nlmHe, <1,15, Idea] &ettLcc l JWP. 
Park RidKC. iu. 




REAL MBTuniliLEl.urlnjr Caimulii. T.h*rx 

free. CummLtiES,, Chemist, Oo^dc-n Ave. v 

Syracuse . N. Y. 

""'AirrHKNTic Formulary 02+ papoa lll- 

li+ytrat^d ) . 10. 000 iiLUEioy making furmu- 

las. i eel pea. Instructions, substitutes. 
AI.tJ postpaid or C.O.U. uortfjrn t2.HH. 
CntaJuir 3c. Aduinn EittWd CbHkpany r 

CbeEtnut HJU. Ma^eaetiuaetta. 

FORMULAS - — Lateat. best. Analyshp. 
LUemturc frw. Bet Sort. E^fim^rlng 

BulidJflU, Clliaffl. 

OQSMEJTIC Fe-nifculsn. M akt: own Land 
lotlonB r cold erearna, ronae. -ett Instruc- 
tion bonkkt fi5c. Pdnnlnr Monhn,nfcc=. Ffera L 
(C-1JL 200 E, -OtUkrla, CblCdld. 

CHEMISTRY 



EXCELLENT Emulsions JnHtantty.ab a 

piitlciu'x Stroke — WLLb Lhi! Jubilee uniul- 

ainer. No lallurcs, do aoparatlan. when 
lngTPdir!Ti| railn 1? Enpnd. ^Ri'P! tkmr-, 
DkalerJals. Small r powerlul. 

Easy to operate, and to clean. Suitable 
for GxparJnfuntai tost aamplas^ amall-batoh 

prndij.ciLDn. S^.tXI kCiiEii'j'back rti :i cll jj’i'r 1 -. 

Send tor Iree parUeuJars. IntorDatLonal 
Emukiflors, JfW Surrey Court, CTNcsed. 
IllinnUt 

WINN'S New Idol* Homo Laboratory 

Chr-riiiin] KJLs and oppuratus □ulfi p _ , i for 
he me expeilmentlag. Bend 5c fo t libera t 
turc and nclaJI suoply r^talo«ue. J. H. 
Winn Cd.. Ihpt, m L 121 W, 33fd St,. 



PfiEE Dacabw- OhcnlJtry. ipi-nornlnffy. 
LJolagy, tel’SBeoftHB. rule rose opes. Traeoy 
Lflbo r ntnr-ffgi, E-.-ansinn, TH Inn iS 

FREE Chemical catalogue. Enclose 3c 
postage. ■Greenwood. M5 Bro,adway. New 

LABORATORY Supgifclca at wholcsalo 
prieea: Chttniata-y , blulusy, plL/ake-s. C*i\±- 
l«ue. 3fhi. Nfttifinni ^dmt|Hfl cm . 2SOJ 
iff N-mrLb Ave., C hlcapa. Estabklnhcd IMS. 

EFECTROSCOFE For CULck chemical 
fcsnfnlt KgtttsLE 9gh4. Campb*]]. 

California. 



CHEMISTRY Laboratory anparatua and 
cbrriMcals lor Industrial, anatytleal. and 
private e^pcrlmcntfl] JaboratorLHi. tznea- 
nkto idicmioali latf)Ta.toTy ^upptr aer^Jce 
lor cc* ftia pond once sehooL students. Bend 
3e lor free 4B-paee catalog o£ nhemtiata 
and apparatus. Dcp U M-<3. BlglnKipal 
Supply Cg,, ms Mt. Hope A^e,. ItOdh-es- 
toif. New Ycik, 

HELF WANTED 

ARMATURE Winder. All around experi- 
enced motor-nontnoller repair man, ite- 
tablished 20 \nu.zn. ?I. 2 S u.n hanr. SttiUrd)' 
work. Henry Bell, 54 j: j N. WcJIa 5L, Chl- 

cago. 

WEAR Free drosses and earn up to S2S 
weekly demonstrating l^te^t drewes In 
yciur own Iidehc. Hu lavraTcnent- nr eipirrl- 
etice swuuijved. Give age, tfre&a .slit. Fash- 
ion Frocfcs. .Desk 531lfl. Cincinnati,. OhJfx 
CALL Oil ErLcuds with" greeting card as- 
sortment!: EMter. birthday, ota^r uca-o.^ 

nloiu;, Pui3uaial stiLlipiMiry, grit wruppin^^. 

Big p rents, EKpurk-Dco unnecessary. 
Bamples on approval. Wallace Brown, 

F| ttfc A vc n 14 c „ D ept, T-lc-'g Yprk. 

r.fAs-LI-: Mmi-y tLme with p 1 : it 1 _ c 1 3 ■_-■ 

faln'h-dEug ill. NuW L-d^a — bhg prodtf . 
Bam pie 50c. D'Andre, 145- H rtorth Clart. 

CtikCBgft. 

BgfcL Urcimvx nb Iff IV pnt 4 ±u! Huh-Hreds 
sensational bargains. Actual sample i rv* ; 
Send drewitoe, Huriord. JJmt, s-3fi&. 

CmdniinU L Qhlh. 

WRITE For Iree fulmc samplos ainaz- 
iair KtaLsLpiffol ttUedotlu. Clean with 
damp doth. Require no Ironinsr. HwblI* 
fill im.ttt'riks. I^wk cppranSvc, iPhfc weftr- 

|L:s, low price'll. CO-j[mLi. i j.LUL'Li big. AlBd 
coi:;plota dreu lino. Melville Company. 

Ul p- 1^6^, ClncmnaU. Ohio.. 

DG Yau want a steady job with pood 
pay? Work ior U. & rova rnmpfiL Cnhk- 
kil^tc Ishi of ELviLllLtblei pOMiUota, Huftli rita- 
Uoua required and bow to prepare far a- 
civil service job. *1.0(1. Gindoneit Srrv- 
hLC-. CrOsby, nnrlik DlLc^Lu. 

AGENTS WANTED 

MONEY Making sensation. Bell friends 
r^cw bubi 1 ■copgratulatiuns. birthday. Ea.it- 
rr, ifeL well, butanE-duH-, putnaLlL greeting 

cards and flit wrappings dy the boi— 3dr r 
up, yU'QLjn^t famnLiK mil ducsliJch tl.dll twi 
on approval. Special get started oiler. 
Hodenfcnmp, 313 Broadway, Dept, PM-2< 

Mcj York, 

EXCELLENT SpltpclLcnB; jvIdtUTle! Sakh- 
Htartllal probtaP Fines, 144-34 7Utii Avc- 
pin-. Flushing. N. T. 

" LUMINOUS Fnlnl— Frohi^blo 5»c selter. 
Ward. DIG. &q ybrmik. OdwIWliait, 

BAGS. Nright ESiniEliiird leather .^hoij]- 

tier strap, all purpua.;- — Agents aajnnte Cl. 
Centro Industrial. 7541 St. Ouon Street, 

View Ynrk City. 

ICAHY rtujly. d'ykn- orders snnsn- 

tlonal SI ail occasion g rue dm card: a^ori- 
mrnt, ?ViflTsd!i buy quickly. Up to 100% 

prnflL. DjrlhdiL;-, Ear tor baby rrnsraLuhi- 
tkan afsortmentB. Barnpli^ pel approval, 
stwr-ni pPTpir, Elmira GrccUng Card Co., 

AT -tL El nurj, TI. Y. 

CHAMPION tfnll n^mpli- 2&r b infnrma- 
Uiuci 3c. LualhereiafL, P-Ld w. BalUt^art, 
Baltimore^ Md_ ___ 

SHAYE With almost ioather-hke touch : 
attaghmenE l^r any 3-cdSC safely; HKcrdi 
df-rj^OhSLratJilg OULM 1 Uc. Adjiiiilule, 
“■r.r p M worth nib. Columbus. Ohio. 

AOENi'S— Whirlwind profit opportuni- 
ty. Finest silk Nylon, and Rayon hosiery- 
Big aelucUais. Very latt'St !>tvle^ and GOl- 
0r,9. ReplaCOmOht (U uruniet. Yuur own 
hrc-e free with large outnt. Rush hose 
siie, niUOf today. WHkmL Pcpt. DC-3L 

Oreonrield. Ohi o. 

BELL Miniature Blbluj. Liir«e pri^fiL 
^nmpilc free. H. Tootcr, B3D-K Chestnut, 

Hainflltod, Qhla, 

IF Yau arc- iliuI i tlaus yuq ililp piqk-e 
good money wltb a Rawltugh ruuic. Wo 
help you pet started. Nd CKMNorice ncod- 
lu filart. flLrady Work lor right mnji, 
Writs RawJelgtk Co., BOi C-3-FPMA, Frut- 
WJt III. 

SELL 50 For Sl.ilO namr LmtiripU^ sta- 
ll ffluery with matching onvelopss — irse 
samples, Odd r.prds 3'ic. Birthday, all 
occasion greL'-tiPK card u.nort3njrnL^ Hue up. 
Cards ter bays In service. Special: uElcr. 
Nl-W England Art, North AbingtOTL F- 354. 
Mass. 

READY-TTED N«kUra. Hlg prefllfl. 
Making money Tot gu? sslttum ninco 
1934. Snnuplr HtJc. wnte Slp-OJI NUCtWOJLT. 

435 Market, Phlladelplda. Fcnrm, 



BELL Birthday and everyday greeting 
card*, 41&4P Jhitfr atrcct. Philadelphia. 

UAGlC Shopping bag. Bells like wiLd, 
MajrJGidly Lurru pur.M L into inomy shopping 
hap. Handv, compact. Sauipl^ nent on 
trial . KTlatct. lH, Akron . Ol u e. 

BCIEHTIFIC Manufacturing prM^i'os. 
BlmpClrtedl Fpontabte! Ti^do secrets! 
Promts to LtDO^. Lists free. Thcrmobwts, 
Pruri a. Hi. 

0ELL By jp&III fiwL. iwvcIUcl. bar- 
gains! Big profits! F&rricularo Irerl 

Etfku, ftM W«™ WBk . 

BCKOOL Beni ora sell graduation name 

qnriAn fcij ulmwEpales, Large- cam mt55E0 EL-5, 

Dcnufies. Free caLFdi. Fret; Kiunplejs. Ad- 
dress Mo ubel tn Card, MuJiheLhk. Fcnna, 
BIG Money lakios orders ^ ablrfa, tlsa. 
hosier/, underwear, hanta, Jackets, aweat- 
rn. uhl forma, etc. Bales equipm-cnt free. 
EJiperiencc UhhOCiiHRary, NLmroti. 4922-AN 
UmsUi, Chicago. 

SCHOOL Seniors — Sell Ame rtcOi'a most 
bcauHtuI dkatinclEve graduation uarjic 
Lurdi, PoMbuE-ty hiKb^t tnnqinlwlGQ*. 
Loweet prices. Free E>ucnpb: kkt. Pe-JhI- 
CTfitt. 1 17;3_ C EVrn a-LreaE, fiftMt™, Ffaeih. 

DGN'1 1 Buy rawr filodea until you get 
our liiw whal^alc pnes^, Write. Tharp, 

814 Le ado fto n^ -CmBBerlajid, Md, 

FOR QliJtk rash vKhifift cunviuh I □ g, 

write. TerrllL B-J, Bugmrd, Met. 

KL1TK OallHir.ii^u contains 1ST plans for 
ata/Ung own burins: hflfluc. oIBle, De- 
scriptive booklet tree. Eliti CO.. 214 

Grand SL New Vgrt, 

MAKE *ia-j2fl Daily selling 9 IQ Acci- 
dent. and. IEgOJIIl $Ld Dill! Ptohcy. RGarU^Ltl 
Leads! Univeraol FoUey, P t II Cauuntrci 

St Newark, N, J. 

1 WILL Give you 15. 0D worth full Mse 
pariag^n fowls. irown^S. SWp. etc. Free 
It you agree to ^how lriend .1 and cithers, 
Amazing spare time caoney maktug oppor- 
tunity Write ^anDl, CBli Monmouth, 

CinrinnatL, Cftjg, 

WHOLESALE Enures OOD.^JhtJ- arUtlcs. 
Free dlrecccry. M&^oode-. 1133 B:uud- 
»~ar. New Tom. j 

MAKE Motley applying IjpUuli an autu-- 
mublh'f . Al&o, EidclSue salesmen for »hort 
mp decal paiuc pla-tcp. "Ra]co r " 14B3 
WafllklrtgLOtB, gOgW, jfttt 

AGENTB. Big line Including [cod prod- 
ucts. Fast celling prcuiLuiu asid lin.rge.LEL 
deals. Low prices. Send card for big out- 
fit over with gift. Ho-Ro-Co. 3157 Dodler h 
3L LObJLi. UP. 

FREE Water and our concentrates. 
miiiGK JlavcT^, hitifliw. ?<hiLm.piKia, 7^ prod- 
ucts. Ihbe-la , bOtU^ fUrrunhod. Quatca. 

R iL^gelJ, Detroit. 

S CHOOL Seniors - Salt prmduiL(J<iP Pbjtlc- 
cards. America's lar^eut. f antes L-£EUJng, 
lav- priced di^plmy. Ji^.- commfwicn, Free 
eaicU. Ulij vuiuul EnuravL^g A: Printing. 

Hojf 145 -pm. Plttfibargb. Fenn a. 

AGENTS nflO^: PrufLE .ndlin-ir Kc-ld haf 
letters^ stores and oSLcos. Free samples. 
Mntallic Letter Cd M A33-B North Clftrk K 
ClaJCaftO. 

UBFri Meu’s shoes 14a. bats lie. panla 
2Dr, dressf. IDc, wIuIeV COatn 5CC, fall 
coats 35c. Bargain catalog Crea. ForLDoy. 

poa-y Rpcscvd t. chico BP. 

AGENTS : Stanipjnfi names on pocket- 
key protectorH. Sample check with jour 
eulftlk. 1 l ri l 1 r r- : ; : ; , jiir Lain ping ginillJ, 
Emblem checks, checks fobs, name nlott-5. 
Hart Mlg. Co.. 303 Degraw St.. Brooklyn, 
PT. Tf. 

DO YOU WOjiE m^n-L-r for yOur pfObOSl- 
lirinv Your ad in rim a Baca wail niece vuur 
biiLiKOgf; before hundreds of men ^^kinc 
fo^t-selllDk nroduct^. Mv folder ' Haw to 
Secure AgrnLi," w filled With nriwf. I'll 
sJadfcy send you a cunv fiei;. F. W. Jnhu- 
uOei, Manajrcr GliL55tfied AdTcrtlsinK , Fan- 
ular Mechanics Ma-gaiiiut, 20i> E. Oparin 
St.. Chicago. 

EnGH-GRADR ^LE^IEN 

ADVERTISING Book matObEtt— World's 
largest "direct sullinff" book: mateh fac- 
tory offers advaaice caab rurnlng^ raiiinff 
□n every type gJ birilpcSS. Men OT WCCrtcn. 
Experience bjlkiuceuiary. Fi;lJ. part time. 
Low prices High quality. Qulr:k d^lci'- 
itiel. PuvevrLv.1 paLnct lc display. Special 
deeiens for army camp and naval .lUtipn.^ 
Repeats. Free kit. Lnstruetiona. Mutch 
Corp. of America. 3433 West 4fcth Fl_ d 
Dnpt. ^-a L Ohja^a k 

SALESMEN, Contact local. furniLurr. 
tdft fitorc^. Fronaed pictures, photograph 
1« men. ZftLmpanp, ChrystJo -BE., New 
York City. 
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DIG Commissions — selling to stores cel- 
luloid pnc’Ji^ Ljcki'tis, me-til shell mcidd 
kng. To restaurants. menu. covers. sight. 
F Prising Pr^K. 3 24 White Si.. New 

Ytryfc. 

ADVERTISING BMfc matches. A 01 er- 
ica's lamest munutectur-rr qI union laVI 
book pnalrJu's, Fa:- L SfeLLLnz LI tie, LafJte 
sales yrodu-cLni: ML Ea mole matches. 
Complete cut cjita.lpp, IT Cotet combi na- 
il onis make* tailing H. , u.-y. Cum mist ton an 
tu\\ unci. Silcii-LiGr Match Cutiipjliii.v. 7 53ti 

pr&rnwood, Dept. M-J. Chicago. 

SELL Njmrj>Ln.teK, glo.t* signs, JJnmpIc 

i 1'rju h naiuet fiflr. Liiwstij^ 12 IRS EtL^t 2nrf, 
Austin, Tcxaa. 

ALL-OUT SJiLr.Mmin wanted, Nu our 

Iieutlud.. SelL fe.SBuo.Liu] imliLKlnr:; a prod- 
uct which replaces urgently itueded win? 
matrrhiLs. Ho priority restrictions. De- 
mand LlulH'V. Before wjr dlit .ml]i;=- rum 
earned up to £5. ODD per year. Wuc time 
■rjirLiin-g.:. substantially pater. In J642 
L. K. Agard muLUpELrd hlA earning to 

t ] 7 ,367.22; ALburlti Culiu Jumped up to 
■UJ.UflB.39-; u, H. Llbhey, u new man, re- 
ceived jfl.,9i>k.7tfj 3, L, RLcharda mode 
f7,02i.M mote than Last year. {These am 
s-lvlietj statements. J No order Inkers us- 
iLLieb ■ powered promoters wanted. Wa’ra 
Jotfklng Tor z-traLghtlarward, capable sa]f_i-> 
non. although tsptrtfeace this Hoc utihfre- 
O^ury, Write airmail ouCtLaLdA dua unca- 
lled*. SaEeajmLniigur, In™ ISO-E* Fort 
Wor th, Teas*. 

REPRESENT America's imteet pro- 
dutx* fel uni i>n Ijb^L ciilrno-ir.?. business 
■EtatSonDi?-,, prLca markers, ece., f* r every 
letmter. ut prices that defy Any and all 

COmpe-UtSon, Nb priorities, Nd raLunnln? 
Big comm, outfit free. National Prm, 

Rjndnlph. Chic ago. 

SALESMEN: Have rea.1 money maxing 

opening. Fits Into war p™ram. Old 
prugrrac-LVr firm, Dept, E V. 

DaUts, Te i aa. 

EARN Money Jn your snarr time taking 
fluhstrLUtLotia to Fi.hm.i3_i r Mechanics. Un- 
limited possibilities. ever? famllv a oroa- 
pccL. Ea^y tci ^ ell. Dppua unid tn udditJon 
to liberal cciumlislocL Bend ooitcard for 
furll-LHr didall.i rciduy, Cirpul*t1cn Dent . 
Pcmalnr Mechanics Masailtue, 2D0 EL On- 
tario fit.. ChieuBO- 



EniJCATSOJfAL AND INSTULUCTION 



""FIOW To Break: and Train Harris 11 —. 
A bock cTery farmer And tiorscmati ahonld 
have. 16 Is frte: no oblLKininn, Blmnlr 
Adthras Pccry BenooL ol llorsenmfcLiliip. 
Ltepl . IlQ j , Fi fi.mnnt_Mi1 1 ,_OhJo._ 

LEAHN TtlC biackifinitli'^ tcmprTdnE 
method. Trfarn how to draw Sind hold tht 
mints. emjyrLffkLt Lwoklrt postpaid JiOO. 
smith. F.O. Dok 75 a WhJ Unorc LnKC, 
Michigan. 



WELDING-- ElecIrLc am, Lenrji profit- 
able t tsi dr quickly through actual pmc- 
ti.ee. Individual W'rldi-r instruction at 
bare ent-t cl materials. Full particular* 
Jrm. ViiLuBf'L-h! n-eldlitR Li“;:;oi^ book &hc 

flohurt WvldJuff Bcliool, Eo* u-m 
Trqy, Qhin. 

NEW writer warned to re-ws-ile ideu 
in jjnpiT', muRiizinu, bnaltf, SolChdld. 
opportunity to "-break into" prufltabli? 
writing h^ld, Rush Ew-itcurd lor Irec de- 
tails. Comtoi-t Writer's Servkc, f>upt_ 
rk-liSk Bl. •Louis. Mo, 

DRAJTITTG COUne |J comptctel Trlgr- 
oncmetry 51. Slide rule El. Inquire QLEed, 
j&cpt, PM-* l Mms. Bnibank, Cfilir, 

FREE — A. MMTiplfrte I.C-S, Irisnn pam- 
phlet on shop practice I Unuaual uatniey- 
raakinK oppartuuiliea in thjn boomlniT 
Held today. Ejcnerlenefe nrat-ktand, th? 
thrlU and ha e I slarE mn of m^tenna a ElraL 
arep to a-itcea-sM. InivrnaLqcmaS Coircppond- 
ence BellOdb, BO* MSB-J. Scrantcp, Fn, 

EAFN CertLAed GrapIliO-Alialiy^t. drprro 
in amoving mw science. Students report 
rarnLnir up to H bfl an hour apart time, 
£75. DO weekly full Lhbe. >. - a r i l d. m i C i : : : In cm- 
Floyment And eiedJt acetL tSet. poElee d>.- 
purLincnt*. hotels, thc^tern. dcparlment 
JjtoruH, COUtb, dr^CEor'^ qfPoc*-. prlvuEc 
practice. Free placement aervlee. l.UQfi 
ward 1Unv tinted lesson Irco, Alga. Lion 
Crpck., Rfa. 

PSYCHOLOOY Tenches about mEnd. 
Blo-rayehology teach« ahdui pnvrur d 
mind over body. Whv not Irarn to use 

S jWvn Of your BiLhCCrifdiiuj- HLkid? Study. 

roaden your education. Invest in your- 
self. Whn& othf-r invw’jiifnp-nt can yfcSd 
beltce retunus? Write DepaitmetLt J, 
Taylor School ol Bio-BSycholoflyn Chat- 

tarjqpgn, Tcnn.Va.iec. 



PEI ACT! CAL BernilL'CtULLca] huou; :.turiy 
bnot:: Fully iRu^traMxl. Many snbJeoLb. 

BaisaJn eatalotue Jrrv- Kimball. 

Wcbrasta. 

REEfT Latest" tcchELLcal books. LewoL 
raNiK. Catalaguc Er«. Mcrnlt, So\ €55, 
Spring nvld, Ohio. 

DRUNKENNESS Ii a d]ira.-.u wh^h TT- 
spionda to troalmeiiL Medlciil akLll pin* 
hum-an Rymputhy prove yucceaatut with 
liquor and dm; rjuse*, fls years cipcn- 
enCL-. Write fe-r tree hmtlrt P. M Ncl- 
son, The Kyelvy Insilt ule, PwLkIll , III, 
FREE PaLsLtLtLtf EHSOfi*. Plaque, bank- 
ends, status. Write Butipenruiler Artu, 

jCJfl East 1 St .. Dayton. oiUjol 

t’OLDjiFtJLi MsaLendee* charLi— Ana- 
Piraicul, phyrdcal. occult. Frlam*, nwLuin, 
hMki. NuiV Age Company. Up li 34th, Bsn 

FranclMO, Cam. 

BECOME A ’ DMtM dl PavcKuLubti 
D. I Teach HecrcE o£ contentment, 
biPEHnaa. Solve bieutol wcrr|r_i r 'ftp? 
book. College ot Unicereal TiuLh, 2ft. D 

Ewt JndMon, Chicago. _ 

“itf.lDK pinic gimphned." a& rtrotesses..' 
Normal, inverted* SLT prates; ,, k:, m fold- 
ed. Repaid to. 51. DO. Copyright ownet: 
A4r:dn l£. Gwrllt, 5l7 N* DUJkce, AfipEe- 

tori, WLsCfemln. 

THE M outer or phnrt jnnlhqd 

arithmetic used by the world 'a forcior^t 
o^jMrts. CompLete cour*D erni Sl.flO. 
Giaaronteod- Lro, aiJf) Merchwidiso Mart, 

ChJeasco. 

HOME Study cou tae, drutLofiS therapy, 
JT-co Litoraturcv Inst, of Cruglcafl Ther- 
■py. Tamo, Iou-a. 

SPECIAL^ id" Du Ium .^Itde rule mly 
Iflc poctpaldL Co-rvuiEete with 52 poise ln- 
structLon bwk, Itetter ruJo with magnLiy- 
|]jK ihillcator Only Wor aUiPlLW uc 

coins. Rush order today 1 Fr-aftkLLn Frod- 
ncts. 2fiQ Q M jL plp [>rpyn. Ft, W qyq p. Iryd. 

U EC It El lnveflTJgaucp. E*petLepcfi un- 
necessary. Detective particulars Tree. 
Oeor Ff W n rm'f _ M-S l^<h Rr nad waj , K. T. 

BECOME FJnanai- man* Fartinttare 
free. Nebraska PipunbC &B.. Lincoln. 

Ilehraska.____ m r ^ _ _ 

LOCKSMITH Course. Look pitting, 
key dttJng-, etc, H.pO 1 prepaid. Lock- 

smllta, Ca MJ hn , Te i aa . _ 

CLINICAL Laboratory ipthme tnuirht in 
vony own home. Practipn outfit Pius&llvd. 
Bulletin {t-fc- Iniprriiit Tcchnlcii instl- 

lut-. Bojt [>7h-jt Austin, T eia*- 

LEARN" Telegraphy? Bplebdi’d oppurm- 
nltlcn no-^ prevail, All ittbcjisw law. Cat- 
tlOtiE L I L't". Dodflu ItiiU Lore. DL-Pt, M. Val- 

paraleo. Indiana 

KADEO finglncerLng. broadcasting,, avia- 
tiPii nnd pnUee rad:u. sprTianK. raailna 
apd M-onse telegraphy taught thuruauhly, 
All rsp^pirji low. Catalog- tree. Dodge 
lag-mute, Dept. R, YaJparalsg. Ind* 

&HOP Notes lar 3ft43, 221 pani-s. ot time 
and inbor-savipf ideas for abfep mnn ( 
lundymnn. So?. Fupiiljir Mechanics Freaa, 
iC- 133. 30ft E. Ontario. CLlLluka. 



CARTOON IN 0 R COMHEIEU1.1L ART, 
SHOW CAR II WHITING* SION FAINTING 

EARN Mone^ evesilruri, copying and du- 
plicating- comic cartoons far advertisers. 
Ad^Bervlee, Afiflte. W lgcoi utLn. 

(JEIALK Talks. Labgii prud tiring pro- 
gram. II .VO. Dalalog 30C. BrUda The £-j.r- 
Inf-.nist. O ;; t l L z -n : : L"_ Wisjrncwln 

CARTOONING Ccmmo — W Sc^sona — € 
booklets — €L€ i I Lustra [Jaia. Only p2,g0, 
Tpmplntqn Htn dl flO, Flflll. IllinolA. 

CAHTOON1NO Courw:^3B' LLEUStTfttrd 
tenons, over 500 aketthos. $ 1,00 iMptiuid. 
Mimtts Btudio, Boi EH2. Pasadena, Cahl. 



ADVERTISING AG UNTIES. LETTER 
WRITERS, IXilt AOVEBTISER& 



MAIL Ord^r sales skyrocketing. Cash 
i?r&dueLtifr in !a r letter?, f^ldi'n;, cE^. h ptc- 
pared. BME pnlleis, loweit rtteo. Fiee 
prndu^t BTigi™*, Van Do Mark, TJniiia 
gtar Tjiwer, cmelnhaU. 

REACH 10, Wft CollrCter^p 2A words ctoas- 
Ifted St. DO. 1 ’CoSieciot-Dculer-Tradcr 
Maci^lpo."' ^ F orte. Ind^ 

ADVERTISE PrnfilaWy r |I^ rcach^ 
5. nnn non Sunday nc-vapaper n-ader.i wuh 
24-w^nd id, NeT™pcT. itisgaKSiifl. mall- 
Ing-ldSt ra LeUCvk, free. Cbicngn AdverLtfl--- 
ing Agency, 30-PA Wett JarkSfell. Chte ftaO. 

ADVKRTTSTNO Flawed all maggripKi, 
nowBp^pET? u,9.A.. Canada. Lowes l rats. 
Free aervlec. M-pagq cateloa free Rsker 
Ad?crtj?iiDB Agency. A-1SD- W. Madron, 
Chlaia 



MAIL Order ad^eriLiL^a -’Tpcolftli" to* 
MurtLLL Agwney. 17 IRA MadlGOn AtO., Nuvf 
York City. 

ADVERTISE; U4 Wards, Ni isrw^pa- 
pera. Gt3. LliLi free. Advertising Bn- 
rewn, 1515^0 Cottgw Grpvu. Chicago . 

FREP— Net AflVCTtUflU Bile Guldfe 44 
IMLKCa. InclUdoa- m-erythlnif, Lqwr^t TRl«S, 
E- h Brown Advertising Agency, Mcr- 
cbanjdlJe_ M j.fI, ChlHWQ. 

FREE — "AiiLaiijjig New ftotik " — ■’’Frullti 
From Ciassinfrd AdvrrEikLEig. 1,1, Tell? how 
and what to Bdvartiae. De mire t-n mad 
this bank hclarp you invest cne cent In 
adverting. Rtoimbcr -4E. s free l Write 
for vo^ir oopy now. F. W. Jphresnq, OIjmp- 
fled Adverting Managtr. 20ft En.it On- 
tario B-Lferi. Ohicago, illJnaia. 



BLUENESS HER VICE 



HAWKINS Mall BervLce, WasABuLou, 
D. o. Tsudvex, r^tfflr^ard!!, bushnesa, f»r- 
oOiLal rriuJL S2.0U numLhly, N-n- 7 Hjn- 
delpli Fla cs. 

CHICAGO Mail address: 51 monthly — 
BKAlVln#, relarward^ng ynnr bu^i nfv .■,. 
personaE malL. OeneraJ, 30 We.it Waah- 
ingtnp. i fetfeblishad IPlft.l 



TTFEWRETEILB. DUFL1CATORS. 
OFFICE DEVICES 



TYPEWRITERS, Adder, uilmraHTap]^ 
muLUffranh. addres^ngranh. 5^-nd lor free 
h!ili of machine* that *?lll hrln you at 
half price. Pruitt. 23 Pruitt Bids., CHl- 



IT U DOER STAIiEFB AND OFFICE 
SUPPLIES 



3 LINE0 3&c, Sisnaturea 1I.S0. flhft 
pnnted ^tatsMenta or ern'etepK, tl.Sir, 
pm upaid Bt Bjmprlte L Wauwatosa . W£s. 

KNOB Haiidle, Enuliiahnl, 2 lines. 30c. 

Stamp Works, Center-porE._N._Y. 

SUPERIOR; Oushmurd. snd^r-a. three 
lines 35C. Four [HIl-. Slgnatum 51. jO. Sla-- 
cum, Vl\ Eradlej, Peoria, lUlnola. 

PRINTING. MULTIflttAFHtNU. M1MKO- 
liH Xl llIXti, GUMMED LABELS 

APHCIATj 3rrvlri!ineta B-LatJanery — 10ft 
ktbKfhrtib wllh n 1 1 1 r i ■■ : and Insignifl, LflO 
envelopes, tl pcAtpald- Redeunahle all- 
nuiUi al] tiitcs huKimrra. personaL station- 
ery. Sa I'll | drj, Febcnift, Giunff fiOTlgC. 

5.M0 3hJS CIRCULARS $-3.75; Gxft, SS.5U 
Prepaid. BampLcs and copy Byateia Maga- 
anr, ntamp C][*ircnce Herr. PrlnS^htsp,. 
ghe rLdML Fentta 

5M PttirmD i.nuarheads and envelopcs r 

giond -0 11>. lA-hite iKJiid. gJ.Hi pirpirirt, 
Bam pica free. Qua, PiIiil. O^d. Nebraska. 

lift 'ciMtiiARfirThmaiipi JtR A{| 
kldda prlntlPi. Sample. Reporter. Chcl- 
ic pi. Oklahoma, 

I2& — &' vXll HAMMERMILL Lelter- 

headv. t^S envulnp^. 4 |ln<-.K, bc4b JI.3S. 
Own ft. MM. HmuLimo. Ulft 

10ft giiitl BOND Lu L Ler'hcojdi and tftfl 
S' J \ envelopes, tl.-DO iiostpald. B^iuievlR#, 
607 _ West Bwcrvcli- Chicag o 

500 LETTEEtHEADB And 500 envelopes* 
14.25. Dickutw ^rlrUlnB, 52^ CLcvriand^ 
Kj cvtjj City. M o ^ 

CENTRAL W«t Frintc^— L^Ejig nail-. 
-order prloLurj and minilcr^ — 322D->P Ja.Lt- 
ioti. Chica go. 

the" Bif "SM" package -300 iPe^dnal 
lutteiheada flug and 100 envelope* — pre- 
paid fE.iJU, Ray S]N:rijlLy Bervht^. itlfld 
llgdry, De troit, EtjchlirRn. 

SOLDIER'S writing *1^. 711 sheets, M 
envelop cn nn-pt^d IL-W. ^nmplc*, M-M 
Pririutig, I Vfeftt Frankfort, III. 

■qifALnY Printing, reasonable prices. 
•Hn.n.pte.-i free, F««ta^a PreaH, Lu^aiLtmi. 
Fgu LmrlTHla. 

[OP $ s yill LErrERMADS, inn fl 3 .^ tln- 
VtlfflMia printed! iMHlmiLd SL.00. gu afanT ut'd 
work, quick service. McConnells. Press, 
41 J P^l-h . {. lllbi.Tt. iJajivtllp, IlljnnLi . 

^SELLING Printing hy Mail 6 "— Free c* 
rt Inters. €9 new ideas. Press, Box IKZ-PM. 

t,5-rnrglano, A labama . 

QUALITY Printing. fttllraaiPH nn rc- 
qq^ t. Martin Fr^s. Qld Eridge. N. J 

SPECIAL 5no skill Letterheads. 390 
SHi cnyelopcs. gooo hea vy white Mark, 
iMMLpald H.5D. Buttler. P.G. Box 51, 
Naps, Calif. 
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POPULAR MECHANICS 







iuO LETTERHEADS And 505 envelopes, 
*2.75. ■■i.e-vjaoldJ.- Pr int. P toflto ^ N, C. 
l ihj EACH— B^nl "lettcrtwadi" 
envelope*. IJ.KJ. Hwirm Print, Han 

3ftT Bwttttl U h, M ary l and, 

PERSONAL J&mtiurttTJ— 3Cll> 'flJt? bond 
leltexheudfl, 105 fi'ft ^nvclop^. ttlTW OF 
■our lints printed, St.-UO prepaid Shirk. 

Prin ter. LcUtmhi. Prnji*- 

' IMQ l^limtHJLAD*! And envelop** 
ta.OD. Folder. JJavLs Pjlhh, WutaLLP, 

Mom. 

fiflO 1^=11 BOND Letterheads and 500 
G=ft Whitt Wove envelope to nrnU&h print- 
*:tf to FPnr copy m? 5 - JiLLk's 
&«rvhci!. Box 54511, Mtirtipohia:! Blition, 
L*h Annuity. CahlOrilL a. 

FUiBT"" QuaJjtv prLnUne— RetfejOjiable. 
yajmiLrfi, 'i n'.i? i <t Printing HeiVICC^ Hll- 

ray. reuBflFlv fl ttla. 

M l MiiOGlf APHDfG — LtLi-em, prlcrlUB*, 
formulas. instructions Lowest yrlce*. 
I >m'i Lrttcr Shop, &7 H> Stonlon. Detroit, 

5 WO IlEOANT Envelope alipy *3.15; 
pffltokrds. tiJ.Ti; 6*!? Circulars, f II 25. All 
L'nnllELif Jo w prJcea. i-i [ j jn j :■ 1 1 - : ; Ewd^rLnt, 
Harris LijUiifj. Vii. 

HPBffiAt-! non E^nd ittrcirlied-da. enva- 
tapef, flfk. Johnson, 1552 FLfth 

Ave._ Nl-w York City. 



M3 ^*3 ft FOUR Line gummed stickers. 
2!iO. Mdr.ito Prizitery Hirfcl. 



WANTED FrlMing ol uLt tjudi hj thou- 
i n [ids at jut rcn-dc-rs. Vdijt m4 in toLs 
Mjr. Cf TV1II bring i’uU sticne rtlce orders. 

Write tor positive proof. F. W. Johnson, 
Claud fk-d AdMarLtking Manager, H.l:;jli 3JD4. 
■Jon tost Onlsr;o Eire-ci. ciiit-ugu. 



FRISTlNci OUTFITS AND KUFFLIES 



WE Duly may duplicator La beat florr^rn- 
0-Fr«s, EteprortUCCS troewlticn Letter*, 
haLltortKl. [irmCmg LcttersiK Cum- 

pjftc.. Anthony trnifl, FiAorla,_[ll ___ 

PRINT Ynpr awn pa rifo, cLaCJonerr. Clr- 
CUlB-TB-, Bdv^rtkuhny;. BAY u mane’/. Staple 
ru kn furTilBhfd. Print Tor utheirs. met: 
prom. Junior outfit (4,35 senior outfits 
in.iUl, Details free, KlIm*. 1lk. l T-1L 

UefidEd, CacLa. 



BARGAINS — - I'riSJTtd. type. anpjillrji. 
Band .^tJur.p 152 Harvard. CatiiOndtru, 
Mum. 



USED Prepare, type. sucdLiks Lliw 3 p 
T umtifriitftL fervirt. La^TlUE. Ponna. 

PATENT AUTOhN-KI'-H 



JNVENTOnS: Taka flrat toft ! aTfl 

prutocUnK ^«ir SnveptlflD — WtLildUt Pbll- 

G itJ*n. Wnte far lrr* ,, Rewnd Cl lllVall- 
on F| form lor £Atu.b]iKhlnE Hair nf Invfn- 
tlurt, Wr atsp send fiei — paKe book, 
"'Patent Olihdu far Liii- Invuntcr" telling 
nttmil ornind^ntlftl fiO^rcH wrVloc; haw ta 

eell and tiLarimL Lnvi'iLtjorvi; of con- 

wnLnm payment plan. Send fdr free 
M Patent Quidc' 1 and "Eiih:fl.rd or inven- 
tion" torm t Qtizy. CLarencu A. O'Uiinn 
tad HarToy Jacobson. Registered Patent 
Altornrys, 3 5 B-G 1 Adairs SillLtding. W35Jl- 
raaton. P. O. 



PATENTS Eecurrd. Twa vii^i l-n hi r t>OOh- 
le(£. 'Tat'-n! ProtuClinEL" lUhd "When and 
ffisw in Sell an invention." tLwelML'r wlili 
valuable- ’ ! ' Evident of IntTbLlon 11 
sent I roe. Write kiPjtnfdjH.LeL^ to enperi^ 
rnCcd patent ^mippelirra, Yiclor J. Evatia 
A Oil, T31-C Keriin Bldg.. Wiislnipelon. 

P. Ol 

-iMVSKTOH'S Oaldg. d - toO anwhimlMl 
.movt-merita. Erer^ edrl^es an patenting, 
KcJJJnfl invEnL:arLi, Prang W. Ledercaann. 

tol NitdEau Street. N«w York. 

PATENTS^ Trade marks. Prrilml ninv 
itovlee. book ill id disclosure Conn free. PeT- 
j^anat perri« Ir?Ln® L. MoCfltnrail. 5)5 
MdLdehtcn Bldg.. Washington. P. C. 
KfKlstered Fa tent Attorney. 

1 3KLI. PaLmi-t, ^totllshrd In 15IM3, 
CSUTllK! A. Bcoit, 773PM G atsOa A tffc, 
ItodwwUT . W. Y. 

PATENTS. PratotL yaur Idea by endur- 
ing fret <H Fro&f of Invention" folder. Es- 
r^-ni|ona| prrnnnxil. Fendc-c F=sUi'blL^h rd. 
IDOd E. E. Ymanmn, £71 Woodard Bide., 
wjiAhingroqfc. D C 

L. P. RANDOLPH. 303-E Columbian 
Hkl^.. Wimh.mjrton. n. c- lw mhi. Rook 
and information free 

INVENTORS— Belem d]Hcto*1np tout 1n- 
Ttinti L-ri to anVimr s^n-.S Tar fmi:i '"EVldentc 
cl Oonecntldn": J, Sch^fliLFi? of Dovernmrnt 
and AELnriii 1 vn' Prw'^ 11 and I nstncqtinna.. 
Sent free. LsneuRter, AELvlnt t Hotnmed, 
411 fc^-wen Building. Wnshington. P. C. 



FOR lNYLNTOE.il 



INYENTOEiS: Tatte nrs-L step reward 

p-T(HKt|ns yum Lnvmlinn -wlthOLit obU- 

r aLiati. writ* tot free "Ttecurd nf faven- 
ion" lomi tor wtobllahlrw date ol lu Men- 
tion. an d fri:r "PaUfxit tsiiLdt: for the In.- 
veolor" — telilnjf about confidential aeaith 
service; Unvt to sell and marltef aiiven- 
tiopii; dcUMli d wnven-lent payment plan. 
Hr rut today 1 nr frr-o "Pairnt fluid i! ,r and 
"Itocoird of In Mention" form. Clnmnca A. 
C^Brien & HarTcy J4Lcobson. Hwistercd 
Finest Attorn^^a. 3IA-LJ Adnini BifUdingr 
WP-*h lag toil, D. C. 

INVErNTORil Take p raiajit JiLcin to p-ro- 
tect your InvenUoti. Delays are daikgmAUs. 
del 3iL-Mjr |rw boob. " Protec l. JrT nance and 
Kell Yimr InvcuLLaa, 1 1 and "InvenLinn 
n^uord” foriji. l a reilm.lna.ry ItilorinaLidu 
I ret. Rea.-tonr-ble ftt*. Conscientious 
aua^il. I'-i y payment plan. I^iuxn buw 
to protect and adl your JhMt-ubioii. Wmd 
us toddy McMothjw A Berman. Reatd- 
tiTHrd Patent AElnnn-ya, 131 - R A 3bcc J^ulLd- 
lng P Washiagton, D. c. 

PATENT Your idea! Write immediately 
ter t^o free jJluFttralcd iwogs. ,J Fatent 
Pmtocf4on" and "Wbrn gTid Haw to Etll 
nil Invention." «Grt [iri+jrs uE volu^blL 1 - in-* 
Csrrm-o,t Ion for im'encoru. No obUgJitLod. 
Addn-as: Victor J E-'vn-n* Af Co^ T13-C 

M^JlSll Hlctg .. Wm blngton . D, C. 

INYENTOrtS' NaW JbJlitary Rad cOhl- 
hsrrdal tnTciPSJflnR urgently needed &v 
uumiuiaeLai-uia. Write for partieulara. 
Chartered InsUtute. Dept. 4- A. Wahtunff- 
toq, p. p. 

CASH Fdr practical idiiiu and InicnlLnas. 
Mr Ball. AB-tmi Pleasant. Chleagp. 

5 ELL Your [latent thruugtL tk tain!! Ctiss- 
Jfiofl nrj in Mooula-r Heohanics. Many tn- 
vebtorfl biLTE faun-d buxerz in thin wax.. 
Auk htE far proof —I ' II gLudlv^end it to you* 
r. w. Jolmson. Munaptr ClaASified Adver- 
tLiilim. 2L4J E, On Luna Bt . Chicago. 

1NYENTIONB WANTED 



fNYENTIONB Needed navi Money muk- 
mK pauLbLtLtirs untlmileil, NM1 jrood Idea^ 
for you to Wtfrk *LUl far only a£c. tten- 
nr?dy. 1730 Stewart, Kansas City. KjLEuaz. 

IWVSSNTiONEi Hava you tmteute 

abk Id™? Wnte Mr. Mctzlcr, II West 
42ud. NtF York. 



INVENTORS: you n Bound, prac- 

tical Invention for sale, imtented ar u n • 
patented '* Ef so. write cm arl-jted Ipatliute 
of American Ibnnton, DcpL l-D. Wosls- 
ingtoo, D. C. 

CASH For in Mf'nUrim pUntfld. ij^niit - 
Hinted. Mr. Ball. A-M41 Fk-azam, Chi- 
caga. 



WANilill aiorLtorLDu:: patented, un- 

I iatoiitucl Idventionu. Bookie t. fcTc^iuH, 
tte. 1 OT^nLian Kppartnr. 5B-I1JH6 Bo. 
FaiiDeld^ CULeago. 

YOUR Ad In thin iiuiiri: will brine- aatasi- 
Lng recalls. I'll oiove it to fou. Write at 
pih:u for iiitaTcbiltLic inffarmaiiflu. P. w. 
JnhiiMqn, Iteom :kio. "no Figst Ontario st . 
ChEcaeo 



FATtNfb FOR SALE 



NEW Plajle upa-Lter vincirs Adjustable 
os sun gLiLssea. Pat. peruJihE, Tunn 
aihmid. iTSii. si Avc . Ofuinsbua, N^br. 



SHE P Hornb guard itatenL Dr. Wtilto. 

La^ruilCc llatel, .1 illSc/x; n . MU.:;, 

] WANT T-o sp-nfl proof at the ^on- 
de-rEq] er.j 1 1 1 n if DOW-fll Of Puduiat M^tliOhlcs 
Maeauiiia ‘n cIjj<! fil'd ip-agnj. Whot'P your 
nropoenion’ 3 Wdte me todav. F W. John- 
>.Ori. Muelkill 1 r ChL-".Lflrri Advertising, 2D0 
h On ton o ^L. Chicago, ill. 



MAXUl-ACttnlNG 



5fODELG fijrall lal mnnuEfteturliai. 
Metals, plastics, etc. Milb^ra, Burlington. 
KrniUciJ. 



MQDEL6 AN ll ?fOPEL SUPPLIES 



CATALOG Lo EJngm^. mod' L l TPlErond 
suppllca. 25c rufonddd. llawardca, A24I7 
North AzhSand. Ctll^bga 



8HTP Models and yHcht sus^pLlea eom- 

piCte. L*Pg« 55 vii gu Lttlalaguc llte. Bill 
w Hd‘a. aid Egn ll st,_ New York city. 

HAILWAY "Wc-rluLv I in'- Y- 

f OTIeiS UVf caf-uLaEZ O gauiy 1 112 liagrfs. 
25c; HO. pagef- 15c. Walthets, 147 
Erie, Milwaiikci'. Wisconsin. 



MODEL RaHroqd shop. Big 36 page 
eorjiplete eatatog 3 Do. D»pL. PM. Dunelien, 

New Jers ey. 

HNEP Model hits Ahd fttcitiv*. Cumylele 
Isjip Fisher inudcJ /linhl eqummoni. All 
Bounder. Fisher, Marine Mudct and Idctl 
Uh, JjL-JCLg.r, apd muvprtnta at eatolair 

f PLlCte. Mrut complete r,i i>nt In Nrw Faig- 
and. Jamea iliisa & Co.. Inc., 21$ Suic 
btrccC. Braton. MassoetiusetLS. 



HOME CRAFTSMEN 



MAKE Y<>pr nan sm^kmig pip k. BrLar 

pj |jl dlbcEs JlIl. Sfeidn 1 -Ll Mach. M 1 1 : |ag-L- 

son di Ster cibcrff, Inc.. UH Broad SLteuL, 

Nf-w York Cttf, _ 

a& PuS.i. Hsstf> what-not i>ftLterns 25<-: 25 
lawn onaamulLt htttterru; 25r. AlhivchL 
buivioc, MH5H3 3ia.il uud Ava, Obtaua, 
Nebr._ 

MAKE UtUlOlhlrtod 10 y to riLHu/e! "Sciid 
Sl.lXi fur ovmsturfed ehalF iciti Ln*tnae- 
sjphz. Dry mht, -pfed W B^u^d. 
ntiwi 



SqUARENNOTTETtSI Make belli. ItEtod- 
baRS. eta QuaLLty card wimphs with rat- 
atng. Isiec. BLTiinilL^rz bark., catalog and 
zaniples J Qc. SpetlaJ! Rt-fyulai 41 bock 
with in gmiKTs quint, ail lor ai. v C. 
Ilc'rwLg Co., Dc-pt, J-2B, 121 SuiLcta St.. 
BL'u flklyn . N. Y._ 

GET Free kniruTCf^rt LmtrucUwi paia- 
Tiklcts, prigM fll Ir^UiCQ:, to"]*. PtoJi'cLt, 
FaicmailiLg hobby. Mftke beauilful gifts. 
Lea<h-^r samples 6& WsIcEpi A fflinpaar. 
1Q33 Crw-by. Pcpt. 3F. ChlnaRig . H-Uaud n . 

MAKE T^Eracoprt, ahldhosoopca, cam- 
eras, magnifit- 1 %. TrLflimr cost. Jumcr, 
Ma-norvillc, N, y, 

LEATHERCRAFTHUEM: flenfl 3Hc for 
jfii-ui hondlknalc ur.i.1 raialagufi qI Ioal& and 
niLPpli^n. E. A. Sweet Company, Inc.. 
Lealtiercrafc DULston A-H7. 14K &late 

Street. Blnpham tan. W, Y. 

THE Ntw Shebel Saw Filer produces 
aau& mat hive no «wl. &rnd for full ln- 
Tomnitlon. A H 6ndxi Ttb S. 2nd 3L, 
Milwaukee, Wl±. 

20 LAWN UmriTPCsiC patterns 25c Oihv* 
p.iLLrrci:-; JS ! '-2H" Ifigh; Dutch girl. Dutch 
Lay. plfite, bull terrier. Mc^^onn girl. 
MeXiOS-P l>ry. dwarf, pcrkguin. Ilawrr gLrl, 
Liu-. l-ulIl; 2 lor 25c. 25 nbMcIty patterns 
use. All fiv lull rl^e pattnrrLi 51 05 pewt- 
Pild Btrotber. ii4>a liyJEJ, Be I Lug tod, 
W Vr._ 



1404 TELUHOW Flam tell hOjn-cw'arkrlru- 
about building vm projocta. List 10c. 
C. King , g. Kingston. N, H 

GATAl^OG— Patterns novelties 

lan-n oniMtub, alLttouuLlea, luttota and 
numeralB Deeat tranjjrer?. Tmn^y bnnrl 
lac Is. iil w puurer Uhdfur OUieC Llilta 5 CO 
article* finely Illustrated. Write today. 
Wo-Mcl ial.ap , AKhbitm L Guargla. 



WATCHES, OLD CDLD. JEWELRY, ETC. 



DIAMONDS. Old gold waaitMJ. HlpllCSl 
pnerj; paLd Wrlto Nn-PTiLiba l^knnnce Co., 
LkimLn., N^brunka . 

AOAT ®5, Woods, jEupcrs. flit Bdshofu 
A^iLte KiHrsl, WurLll Haliricuille , WHtli. 

WATCHES. Farts- tools, lewelry. -dia- 
mund.'.— bflusiai. FTJd. CTitolHupjir, Gales. 
BfflC IMP, CblLaga. ^ 

IllOHEST Prices for eld eald— 1IML vour 
tef’th. walrlu's Jn:wr-lry, 10b r Ii full ciuh 
value mailed dav shipment received. Bat- 
|:i faction RLiariLntend or articl-esi chcrrfiill? 
returned. Information free. CULtaao- Gold 
BmclLiiig- CuoLpuny, UOD-P Cbarr.plala 
Bullying. Chi^Hgp. 

GOLD M 5 .H 0 Ounce. Mall aid told 
tEwth, diaj[i [nidi. J^^iMry. watches, hte- 
ruiVu Cosh b'J rctutn oialt. ^aLlsfocilDU 
guaranteed Free Intermaclisn. Dr. Welc- 
b^rg':; Gold HeHniPR tmmcBmy. tihO-Q 
Heutieb'lii, Minn^auatoi. Miuik. 



WANTED— MJSCXUANEOUti 



MANY Hundreds -of dollarfl nuiy be hid- 
den Lb >'ipii7 uLlic nr buji^riiMiif.. Whal yuiJ 
may fior^idrr worth k-sj. may be a- trenail re 
e.tHtKl. Qr-l 4!osb fqr nJd blba. hnltorm, 
canes, prc-si runs, plotur^, eoLns. stamps. 
lei’Ah, aid gnl-d. b-tters.. thlmhfcs. poat- 
marfce. books. Ordlnaev puintLiig^, dlatlcd. 
dolls, itass. Indian relics, irwelry. *pcc- 

tHetcM. wiLteh^'^, irmuiL^LiLMn, ala-kis, mu£k&J 

Instnirnc-nts. shin models, old stones, old 
catalogs, JnVr-nthazu;, taub; and hundreda 
or oilier Items. Don't throw awaj -i thing 

mil 1 1 vmL gi'1 miT latent guto>' Write In- 
dav wlthcfilt nhlLaaLlnn.. Monairk Frixt- 
ucts 2245 SoiLLh calumet, Chleagp. 
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WE Beqnj-pn mprtury fer war orders, 
uny qbautLiy, eondjUna, SL.-55 p-lt Lb. Pay- 
ment ainnaJled updli retdpC oE material. 
Hrncnn ymf-ltincr Q-wn paa r, Hky-ilc m, Mur.:;. 

MERCURY (Quicksilver) Sl'so i>er 
round.. Western Melal Co. h Blnem-msEon. 
IlUnabi- 

CASH For used optical. mechanical. scl- 
rntiftc Inttruments, eordon'^. iu2-PU 
jjyjjjB, Chlca jgn. 

WE Buy in op, s-clentJfle. phtjt-wrraphki:, 
oBlw. e^uiptccn!-: Ji^ciry, ''Anjrthlflf-" 
JuiE.1 ll l JpbnuLs, 1 90 Nt>uL Wells, Chicago. 

Merc ur y iQuu^ittvcrh tunes Leh 

mptybd-Eiilin, cadmium.. high speed IolI 
nievl, bismuth. purchased in am 1 quantity, 
wme lor nuo?ailona. J.malliJTBlcn.i Prnd" 
LicE:-: On-, £5 lb nnd &J*d3fe 3 Lb.. Philadel- 
phia, retina. Eatihllih-eel I DOCK, 



PERSONAL 



VITAMINS— Tcmpfimiy xtipplj 1 free. 
Video Produce, EdX 2032, Philadelphia, 
Fenna. 

FREE CiiEulDif (dlta I-fiT &*rvitfixdeb_ 
Bhriber. 1 B23 Center, _ Pittsburgh. Fecma. 

HfltTH Or rl i fl : : i l 1 1 - . : . all am::;. nzVj :U:lLp, 
Ern day icf'dot EucLrce postage. Htxn- 
don J. Tn enipH'jfi D33 1. Pavla. O klahoma. 

URUNlCENSFSjO a di=«n_s& which re- 
sponds Id treaE.m.imt. Medical skill plus 
human sympathy prove successful with 
liquor and dr, iff eases. no j-«ifs eip^rl- 
CPC?- Wri-te (nr free IxKijrlul. F. M. Nel- 
aoh, The Kelley mutLiutg. Dwight, IlL 

PSORIASIS Eufl-eTcrs: Ffcxacol, tw-ed 

PPl.v gs fllrenErd. hajK brought re £ Lei wJae-n 
everythin!; el iu failed. Applied exti'IlialJy. 
djJea quietly, coEW-nnlent, Try resutar ;l 
hfit.tio wit omit tnTrstl-DR U cent I Write] 
PiMtul, Bos L2d n Cleveland, Oh I a. 

VITAMINS. Dby direct, .save. Pen lc-jp rd_ 
Hatcstea Products, White Bear, Ml tin. 

MEXICAN Luial ipa iters. Wm. C^ickm 
Amor. Att 7 .i lulls ELPa^o. Texas. 



OUR Books will help you get a belter 
Job or start a busline pC your own. Cat- 
aIhk free. FrjtrtLLui- Met ha idea Press. 
(C-43) P 2D0 E. Ontario, Chicago. 



ATHLETE'S Foot shffeivra— Learn how 

I and many uLhera jptiL ::d nf j Lhiete' s 

toot. Bend 50r. Retea, 19I2E AtLahlJc St.. 
phtLadlclphla, Penna. 



MISCELLANEOUS 



FAINT Surprise package — *1.00 — 34- U 
pt, rnns nnr| I'nmritl*. aborted HUOTS. 24- 
3 z pt- tana efiLiU'alcht lb I 1 .* gnls, This 
paint Is Hie product of one at AbterleuK 
I :i rir i'::l palpt Eactprico nnd Ls brand n uw, 
guaranteed paint Esptftss ^htriTnvu^ only, 
f-uIfU snack, 201 Ceutval Ave., Newark. 
N. J. 



SVALLPAPEB EsldPti Liiiic bDok w:ll hrl E i 
sou snvo money -^tLcn repaperSsig — BflO dLf- 
lert'iil i train slken, fl.LMI pn^tpn.Ld. HaiD|i- 
sHUe De^orattiLk Co., d25 :13th St., isms 
M ol firs. Jo^Pn 



CLIPS TUI rljjf niaklniy: n-ssprt^ 

ment ol colors. Price I5e e piMud pLiu 
pas Lugo, On-pti with order. Prompt snip- 
mosiE. Muy Hosiery MILL 1 :. N^-ibd LL-c_ 
TenneM Ge , 



BECOME LkhtPlnff calculator, 
,! Mrntal MulLiyUgaUop, 1 ’ ' 



C.F.A., Sot postpaid, 
aith, York, 



Oet 

tmrKrtip b<*fc by 
LLpkJb. 249D Wfljt 



BEAUTIFUL Oil |>aLhUPits 15c Up. Uls- 
srSl. RC'A^oc-i Road. CleuoLaiLd. O. 

BUFERWAX Fresorvea, waterpr&ols 
cELiLrrLs repo, Soft tin or poods, shoefl, Watcoa 

earn, Jikls, tniiUL U-DDdn-brk,, l l \ lh:; . J,l. 

Full directions. Superuau, Box 1492 -A. 
Milwaukee, VtfJMgmln.. 



4 OJANT LIvlisii Amrrlcnn silk c«n<ma 
25c. Johnson. 912 Benton, Nashville. 
Tenxi 



HELPFUL Bonkg on huedreds ol aub- 
J-ecla. Catalog free. Fopufiar Mrt:b.[inLrs 
Froas, (C-I3I, SOD K Onl-arlp, Chicago. 

INcrEabe Vour incom# »n.Dttier In 

bltslhtsn nr U'Qiilng, CrnviTnmcnE, edited 
haokleta ahow how. Many free. f>ta-mii 
t rings, dotal lA. Blair FubLLsheri, 17 Wills t 
Chippewa. BuflaJo. N. V. 



BTE5 Mail; for you, Latrst JinmrymakinB 

OtTeri. lipparmnitirw, cjitaliLsa, hiOsra.h n rs, 
Name Lifted in diicctori' Ido. Ideal Serv- 
ice. m-M, Park RUHgt, ILL 



FREE: Catalog ui apedally selected, in- 
terc^tine an.d useful luw-urLLrrf items 
K«rwf fw your ropy today I E. Mioiais* 

Co m, pan y. Tlmbgrvtllg, Va.. 

TATTOO duini.-; |1AD up. Write today" 
Xcls BludLO. 723 Lesley. Rotklaid, HUnPIt. 

LOG ATI NQ ’ Undriiiruusid oil detKPila 
for oil weili and itructufus. Price- |} r 

ChiLS. B nhaL, D i e li nts, Mcbr. 

ANY QuqUoti rinAwrrrd Where? Why? 
HOU'Y WhuL? Any ^iiIsjitL ^mipl-c ones 
thret dny fiervlcs fl. Reu^aicbur, liurfy 

Osc-ea tu. C hLcn get 

HEATING CinsU cut &CT 7 r auarahtiei 

Sworn statement, drculurr, jik, Koxen- 

^vjTfllB. RR-1Q- A-3. CindUiiatE. 

RECEIVE OlgBJStLc maJld, tamirnwne^. 
sauipEk. Ynnr name In uumcroui roailnut 
liaLa IQe. JJaivnni, a(Hl Broarmay. mv 

Voik. 

FIFTEEN DIJTertnE QiaLtardtr injLp\- 
Ldnft?. B<uhnc:ts 10 cl Waltmah, 39fl BrOad- 

wa y. New Vnrfc. 

FINE Atnui.ivc ulancg nnij hone* 25 Otfl. 
encli. Win. C&mpbrall, 15D2 Evcrclt Am, 

VounFiiown. Oh io. __ m _ 

"COfFEELINK" Makes, duliiLous iliuh*- 
aabae, fruKronl enftep. Low W St Try 
£oehv- FormuLii, iw-Rnly-tlvi! cents. No 
saiuipl-es. Carey, Thirteenth Street, Darby. 
Feno3yl.Va.nJ a. 



JE3U3 CHRIST FropIteeJes end of nros- 
rnt wrur. FarUcuJarfl lrc«. BOX 3S3-K. 
Fai-aitahid. Indian, a, 

WORLD'S Fasteal. money maker. Bottle 
vur.l Lin flavor in your snare tlTEli. TtlArp, 
Li 14 Lexington, Cumb erland. McL 

RECEIVE' Mails. uuuLDte, jamplra, 
Vaor name in qumoroua mailing lLsla Hki 
HiOViTfl. 39B BiOadwjiy, New Wk. 

M^DSCAL Laboratory teohoJcLaeu in 
groai diununJ, We U»in ymi In rour sp*ro 
time, in your own home. You oan psrae- 
yco while atudyina. Wrtto for free cat*- 
lugiLe. Imperial TnehnlfcaL Institute. BoK 
273-J,_ Aoii1Jn w Teiaa. 

.TT08AWFD Novell \vs. Mow to mats 
sewing kila r nUhi«, iLaLderj, placc-onl 
holders, plywood kLtchenwarc, plant and 
flower holders^ com hankfl. door stops, 
drawer pblLs. 25c. Popular Mechanics 
Frees, fC-43). 20Q E. Ontario, Chicago, 







la use a 



save *ule 

SOtVE PROBLEMS 
QUICKLY— ACCURATELY 



Over 200 
pngor. 
Illualrdted. 



SEND 

NO 

rMONEY 



Every lechnicaf man 
needs thk book. 



I rXPLATKS fully the ufl* of 
■f the sJldv rule — how to 
fl-ntv^ cornpljcatefl, probleina 
With raw? it nd accuracy. A 
nrcrarvary |iXrS for every thD- 
ehanic, drnftemmn, crii)rEnee± , 1 
ek i ctriciaii r etp-dent, 

CoTTipleto • — eusy to undcr- 
st-amL Includea allde rule 
principlaa ; uae of the alidi? 
rule ^ poly-plsaae tulea ; circu- 
lar nliiiu r-uled ; Calclilatiena 
unjilts ; UflinS tablm IpR- 
OpcrcLtionH with lng»rilhmR : 
tnjroivn'TnwtrEc lo^nrilhroB : loinLrithmic 

[■uhLoa; rour-pU-ce l-»bi*Bj ten-pUve 

MONEY -BACK GUARANTEE 

Order y-rjur copy today. If nut: atimpletely 
satisUrd, return iha berjk Jn fi daya and wd-'IL 
relimil ynnur innacy., 

FRIO'K J, DRAKE 1 CO. 

Di-pb. PM 3, fiOO W. Vin nurL-n St.. Chiuqa, ill. 

£Vafre p 3 too^a sofd at fieaiffryj ^\'okttor\ 



tnv-nlviTip: 
ArEthma ; 



fVcii'k J, bhak-c Sl Co-, , Orplr -PM 3 . EOO W. Var* lura>i 5 L. 

. c enrt "The Slide- EtuSe" nL onr?. C.O D. I \«-|LI pny- faanl-mnTi Sl.OP 
IiLlu =- j i j Li J J parn^ln-cr PhnTite-L i J r j^vu Pt i nd caah la advance wl l 
pay pMupu.'i If nai. TubEy sntJHflc-d 1 will return book in S days 
anil +iUTL'ti,i :-u jjiJue- wLEI be rc-Iantf^J^ 



KlifiVu 

Addreas . 





Fan 



EXAMINATION 

MODERN 
electricity 

INCLUDING RADIO 
AND REFRICOUTIDN 

Ltrtshi; nnwfl for ttqinljf lntcniL^H In EliririrUr. rfEW 
• I il mn 1 -r Ajipllevl i:iPCin£!ty hlWJ^hL riHbl Ihiwn Ln Ualv Wll h 
■l-Ti-lal : II I Ljf nn-un L, inr l|iij Jiik I lectrleil hiLi? PrllL 
VnlpiiFie'j ati<l nil ah l|>ped. FREE fnr uiiLuH.. 

BIG HELD* Big Demand! 

I Men p.-|» DI iJl-Yz-Ui-ipI l-Lh. LrleltF 

E n TV* imr.i "I El I L‘ I I'l-lH-. I III I krMLi 



R+irw 1 
I ALU, 

SKtv Ktucirlcsl iub 
i l l- 1 1 u i j i .’-r . ku IiIk 



Naw Edition 
F-er BAglnneps 
and Expert! 



Big Pay! 



nTtt ynsenllb' ibcrstl*?) kri Llareu-- 

k i It.- ■ <t W.ir* Rr^ULi-tinan >n lLih- 
II i' t A:r| lane frill p 1-ulliMlip, ■ rni:i iHa|- L h. enn- 



■rMnn- ■_ 1 1 - — | - 1 - j . . - L : i-.- 1 1 .,- *w*ry JiKIuhItt 

men who knaw ibis uubJ*H 
?_i h-I uni I ji.~ lt n rt . 



L-]t-I -Ern-LEy »ra|| 



»m'l'T-V . 



r 1 1 1 1 k i • 

“"r to Icirn hsSd ill i : I hptti" with iher.e tKaka-^ 
Hm-Irt - Mic.r.i, fi-r |% HVI for FNEK c*amkn*tLDn nnd 
-l-c^ f q chi rfrxi t r. 



SEND in 
NOW 1U 



vear'i conaijLt i ii rj privileges 
wltli Hiur iMifflJiei-Ffc jifiw irii hn 
ti jit eiLiy^rH nr Lhks rshn^>j4 
Cy rlnnerllOi nl EI-cecrEcEty. 



n^iLM lCAH T£CM KICAL SqCfETY 

I VnefriliAHei rubli^i'Ti iinr.m SHHk 



fi mori eh n T-Khnleal Saclaty, Dapt. E310. Drexel at Sflth S4_ , Ohicaue 
S^'nil fer ID daya' tree use , 10 vuiumr ef npw fBih fdit^n, Applied 
EilectncJIyi, Lneiudkiig a eenilLrAie sncitllrijr ms in reniulvIiLlT piMirlke^ 
Idf one yuxr, I tvi|] -fK»jf tiir Juiiv^nr riMr d >-n pply pp ihru fraaka. lr 
r win!i [ may return i h r-m In IO di?s- and en-c- you noBJilnr, l>nt IE r 
h i'e’p them). I m ML j-end S2.QO after 1 fl driys . ejivIj |kl3 r 0u -a imuLUa until 
Ilia Du Eli I pel ev nf enly 5VMI.HO IS pal4. 



NAME j h , 
iVUDKEflS 



CITY „ r r .. r H * STATE. , + H + ..... * + . . 

P 1 #aap -ti»rh p> 3 .-lLei i[£ ^ E p-. (ic^ij j,j LL&ri liiid ILkDil' inU SdcjrtU cd 

*'fiiiiJu!fer and give at least one tiuaiDV-bH f=i.m jsh felfereDce. 
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POPULAR MECHANICS 




SAVE YOUR HAIR! 

ffie NATURAL way 



NO "MAGIC" TONICS • NO CURE-ALLS 
iUST PLAIN COMMON SENSEI 

It jour bull bc^Lnniiag; lo thln f fall <iul. turn ^ iJ^n’t roi^n yonrhrlf 1 ■■ b^j n p 

bald. uflaliftcih« 4 . fild l»akln^ and eajfiiituaHy riiihunra>M -il unill ir-^Uil "lliir 

Iwrv” I«j l^rhirr ^lirfodd^n, lh* grratcul teacher of plural culture of ail tlcnr. It^oin^ 
mend inn no curP'illi, no ‘■iiiRkIl 1 “ Aatvr» t but raer-ely applying prlnclplM oi natural 3i-n.pl dry 
living, tills 2]lfl>-pa^ !■■■ uLl in rfiurk full *1! JnwiiHo-rtprth "M fnth^lltd rnruinon hcnac 

bi»d on tn Intimate knowledge- of ike- nalurtl bodily function-*. 

4-G yvinri ago T iter nark- ^fnr/o^iii itortihl Jn bivaMfl hald. Kut fudev Alii u itrv Jiti ™d in-m .- 
Ktarf tf/ hitir h f-fi i* #ncj 4>f men onrf ^ 



wumrn hnlf h ii age. jLrorji /rum fiij ti> 
pivirnre. lie Did hi - boob on “ELAIII CUIr 
TlinE" iudi>. Ilipji’i Wall. Clip lh^ 
^appnrv nim-J Thli ma t -be just the ad- 
vice you have been willing far no long. 

SEND NO MONEY 

Tau need send no money with j-ii-ue 

ntd-ar URI*m yuia wl-.ln. M i Trly |i fl y 1 b" 

jhi-hi m :i n. J-lf.fK) plus 1 5c pontage n-nd 
handling chof-;o~. <Ip^ — J f you fli-nd your 
ebeeL or money w^JrF 1 f«*c SS-W wl|b the 
rHKO ]inn. t* t t* i 1 1 be glad In pay pok-t-Aga 
and handling charge* for you. 

.MONEY BACK GUARANTEE 

Tfp will rclurn your monrr In full if 

^HAIR CULTUSE ,i, dow not liv^iip lyebr 

it To 



| Mu? fad-dcn Fiiundillan^ DrpL h r 
| 533 F'ifrb A^nn^ Wciw Vorli- T N, V. 

I RJeatc tend me "HAIR CULTURE" 

I pi f u!3E pay lh* potman #2.<K> &Th* 
E ' — J E or pHjHiHRf uii-d b Hip*|l I' i me charges. 

endear 9-2.00 Ichn-ck or monry 
order) kb Tike u.d!%anfape of youf 
ajfrrs 

Mmiic... 

Aildrr^h _ _ 



!□;. 



! f ™ 



Every expectation and you rrlcirn 



vrilhin 5 ill 



Siih 



Clip the coupon 



I orl^^^ 





underuloind that if I *m not mnipletely 
■ -.ali-<ficd h 1 Piiey return Lhe bonk within 
I .7 days and' inv money will be refunded 

I *. ^ 




Compete 
Manual and 
Ready Reft fence 
Text- 51&paqes 
512 J JJu strati tns 

WWJ £nSy /Wtf 1 



Know Your Arc Weldinq 



S Bring yauiF,(?]i up-fca*da1e on Ate 
Welding mdhnrfa, piec-sdutea, lech- 
ni-ques u;id equipment wilh. this aeitsd- 
laoaal 1942 Tr.crmm], Hundreds nf pergoa 

of illuilraliqua cud diagrfl-iM 4 shew 
Tfgtj haw" - and Che levl 

Io-KIe you in dtuf. ccmci&e, 
style-. Far experts and be q in - 
nejji cilike. ZCll b* worth a _ 
hundie-d lime a ifi coal in ynui. PcrffgjJ 

n&yf HOBART Bros^&ox M-33 Trof, 0 hio 



$2 



Send -far Your Copy 

Today ! Ones you look 
Jl ever you'll wecil il always 
at your tingedipt, Pumaim 
bci. it cun merba ihr beat 
operator ivtn b#1t«r h 

j 4M FREE 

in rtfrgHfl&fiRr TrjJt f 

■ fAf fmtsd in d tit trite 
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Far Beginners 

or Experts 

WrlltciLHO jr'fltL f nft 

fliVM-y TTutcJ. by weLL tufjwn 

H ;inofFri. Cji: Lui^ TiLi-i ntei» 
e, wnahablo cloth binding. 
OVtr IWNJ MlnflrriH ci( 

bUieprtntB. charts and h3I:l- 

S r&iriifl: yon fora nnod 

rrirtimt Job 1 EL njCdlinOJuiil 
Unw Bent ft* 10 dnyr r rco 
If you Id'll J COUJNin Leu- 
mod La lily. 



BOOKS SENT FREE! 

ON Approval— s volumes 
B RAND NEW EDITION 

OrJi 15 niln.i-t^ li day wJ th tluidif 

WONnKR BOOKS can pt^ptn 
ytfti for n poo cl drnLUnp Jab. Draft- 
Inf front Rim [ito m rjU jl* m l J.Ijimm eo Iup 

portent- ( *" IJl E^t'TL ]>l LLL1H . A Jllrp [L| A 

r I m ■■ I JJulJt EH p&a Llilly Inr ljr^JineTB, 
fnr nitiD wStlL only grammar ncbnciL- 
I UK- iJj.ifLIng rtK>Dl pr-MttCC. PLUS 
KNfiI.\Kt-:llJNG, jcuid'* KkH3 J il:kL 
clear 40b iwwoti *>□ C4\rJ denlsfn, over 
EDO n:L«K) on ii'jachliH! tlffllyn. In- 
iLLidi'if uprriai volume on blueprint 
mLiii iitr witn/’wH sfce actual produc- 
tion tlUOJJC-Jntfl, wr-mn Sfr"K3Q rr . ilh 
well 03 ^uiwUdc and onuw^r fltwto. 



Big Fieid * Big Demand * Big Pay 



WENT, Pleasant. fjiA^Lcimciiur work. ooay to leorn arid do. Lcara 
qultUy w L|b tuoae hooka — send eouiM?a for ateEuud e*u fur y uufselL 
j|T Jl dans irit fug terrice Hfff pfiYR ft? fltt frU^-t Gjf fftto "fl 

11 /QTMnt* Cyclopedia Qf drafting^ J| 

AMERICAN TECHNICAL SOCIETY 
Vocational Publishers ijnto 1394 

Airicfican Technical! a lhi i l- T o lT p ” pji” V”p7 1 ” hTpTm S t ,"~Gh ”a ” 
rwnii f nr 3 n rlxj|: r tC Ihl , Limr.il l'J t w li valum# x *E uf " ‘DnOniji; fur !M'xp|iiriii fWjifi, 1 1 
I WIN [«t tiT-h .ihjivf-rv CftfeEWM-nnfr. If 1 wihh, I EmjF rnLiiru Ixrr.fc* in |$J dnVR Pnd 
±Mta j-un rniLh inj r but If E ■ Iniil-p La k-c-nu EkvnUk. 1 Will MWhIJ^.IHI xl 3 II :!**■*., 
than ■ pn Jr tfi.lKI x jncflth untr tlii.fO.lh* EnEx! pf\C.t r IS- [i*l>3. Ek-ml El: j :nl Haw ■&-. 
U6D txid Infill lLd LltiewqUlna SHIvlM b*,Elifle*E«.. 



•tfffim r h e r r ■ 



fl rfalrf- 

I'lMAG 



--j> ituch JrE-^r KUli-.if ft; . orcapferLcti, AbnpIpxQr'p QUD« Slid I 
thfet -:-r fell4b:L ur.r Ii>j- .iniu . n.i.. us r>-l>i pulci- 




ART LESSONS Is 



? rt Ffi rr'. wy b f yn-ur 0-¥fl h flm*. In 
ST^r-U liinT Wilh I !■.: -i n ■■ tiv AlnxmrJPT 

V" L V? Ir -' |: ' - L: " L^Parm^'itcnJ 

\.H i rn r-,i ifMnl p ft . ■ ■.- r ! n. .i: I n ;r. ]c-ttlffln*, 

iii%:i£ iniv. !■■ -I - ,i-- .-I jvi-. X, . : ; 

h xrinTl *• *1 R>. -I t.i.'r i.f .Vifri'hFir^n^fll Offer *1 B 

* 1 1 i aMia_ <.irif'-r -ranw - - 

•nl L (1C' Jr».Hn:n ^ - ■’ -*■ “ - - 



IP 

iOrtPLtfl 



E,M Jt JT! l .' c f' ,m ■ 1 r iRntTnti Orta, (.irtff-r wnw . , „ tret 
’"L"’ Hh 'f"l- "f AUiflnmixper, 

_ , S*nd &ttl|f 51.35 f-lir rumpTLE* cei.rh-^ no-stpaiJ 

J-1-fl K-p. V T1 ‘.ril - ^ Vr *1 J n } . 1 ■ "■ ?■■«! l-ni.’i-. i: I i .. potStaffC-L 

":ntOlt :iJLm- t.- hfi-ri".- 

IDd^ATlQNAIL StlfPLy CD-. Df|>t. ||3.p 1ACFNI. ttfFS, 




^ oHk,PS 

E7F vA ' iL>l11 



SHEET METAL NfW “ rour 



At I.nnrl Her* 
atruc4lfin <ki 
IiVOFlK >:-l> M a C i L | .■ 1 1 r.n. I 
PLiLiiflhML to hchr tr?i: 



instructor 

% r|“r ' ""mj-ttaL u rAVi>L:Tr NOW READY! 

LtixL ^.LiVUiih- fill Li'HTTi,. 

lik'L I hi. 1 3T1HCII Jill- t.lILHilV ll-T-IHllHl fllT ill 111 lll^ -fljy 

fe-.irli. ShOci -VI^L-il M^n-H^iifliiLL-A 

— l^ll"- nr-.v arih-ii-Li.-l-iir xr.il j^-L 

1r to BJic i -aHi H-At, rlmnml mid Th/hs 
pt'»* nf nil H-ln^l niH'tP-l wiJTk. 
Be - hi Ml In hook: form with L4-T 
ivtnpLi'Lr JiabH wortiEd out In draw- 
Ijiir* mid cniv-Eullr CKpUIncd. 
SRsTi ! fJO hi tiMT:V; Wrlw imluv 

fur 1 1 !~! i r i l 1 1 - 1 III uil MH-Lhixl,- tin .Shne-t 

W^l :iJ I-iyinit^. IZi-mH S'l -nr pnj,- 



|. ■ i 1 1 = i --L 1 1. 5.1 Irlnl h r^^ir-T’ on do- 

i I H'urj'. niiMii-r buck In. 5 djiyv I P 
not hatiubed. 

Q00QH£ART WlLLCOX CP. INC, 

ttpL n^m M^Nifan Chlc*ga 






A FREE BOOK 

Ocvcfo]P your prrjonrrP. trcjliiE power? Awaken 
llvir sil-intu jletpirj; forces In your nwn confc'ousi 
iieus. Keccrne Mjccer &f your rrKn liFe. Puih 
aiiJe all lhiili j rkfw r-isi tp^ you ir.nr: 

ti^crlo^fqcd. "J In - P.oiEcrkidaTi>s hoow hoW). and 
will help you apply ihe ^eace-d of all powers jn 
HkJH^ -lL'I’iEtl'I. Crr.Ur larjllh Arv.E phlim J.ilmfr 

ypursclfr Wriff !<*r JFrrc biwlf. ‘‘The M-isttry of 
LifeJ" It tellj. how you. may receive these toacli- 
tr^s for ;ruJ u and it>e. Ic niejibi xhe Jju-p ai a 

new Jay fr* you. « * Addreti: S-friLn 4 U, A, D. 



*/A* ROSIC 

SAN JOSE (AMORCj, 



NS 

CALIFORNIA 



BE READY WITH A RADIO LICENSE 



The Am n L out EndJo CnEJn- lotla tho hf-fflnnir frow 
1 0 (f^t hia IlCrnSfr NOW. Mnjstrr rorlr-, thnory nnd 

™vrr and trjuiHinlUer cunxIrunlDa in 

n-tcfieL Save djrw— atari n.m it* |itri<[itari> yoHrm^H 
f<ir nft LmpuTUmt plSrt? in thn 11'n.r Klfnrt. Hi rn-ai3i r 
tn t«b nn sicUve part ID £tmi^ tldnf -; let rocm* in 
Pear otiTno ArT.iLtcur BarlhCN- — -IBB fin-Aim, clulh. 
bound. SlLippli'ii; v.'t., - Ihu. . . . hrl-fi- 7 Ji <• . 

THORD ARSON ELECTRIC MFG. CO. 

5DD W. Hutoh SI., Chlciev, III, 





forty power 



save hundreds of dollars 

1"nivef- i ■ -:ilh fi>r yrair lumii 1 ii£ika*lu>p — at a 
ai^yuo *■***' nlFbrd. M»he tti+'m yiiiii-H^lf— liili«H 
iJri 1 1 nr-'-.Mif. '.hudlnp mriclimri. Htun:<*r. rifruliLr. 
P'l'i'd. Pfi-iEfl rtcroTL ea-wn iiiiil attics jk-w*! — 
from dlHK Biiro, ^htwemu iiuLi'hina-, bml Hiih-^r dlH> 
candc-d r ariN muS i-ith xrry 1 1 LE irr-, fir-L i : iv dl^w ! 
I ■■ 1 i'i>ev»r Trw-lH vri.i Cin r^a^L 1 '. nnd 

Erilloiv bimhUi LriRtTUL'tliTinB,. 4lLn^mmi> anu nho- 
rnlrrj|*tiy_ fttnlco yourr-c-tf up tu dutf-i r-rrieitMt 
mzieJ^Lnea ihbi «-ii| rh> m jnh fur you and 

save ynu tk n ... imrd wot*. 4'nd 

_■■• lima ;? i sj for “Forty tfop- cr Tbou l'wi C*tr 
Mni^ 1 lorliiy or ord^r on |: 0 :-'.:lL card U3id iwv 
ii.iHtn'-nn on- eleLLvcry unywhufir in U, b- A. vernp 

money hark hr riril- .-.■ | M'.pi>d 



POPULAR MECHANICS PRESS, Caprt. 4 TZ. 71101 Ontario SLChitagt 



Say you saw il in 
POPULAR MECHANICS 



LEARN A BJG PAY TRADE 
in 2 to 8 
WEEKS' 



MAIL 

COUPON! 



We Pay 

Room and Board 



To JiLfrt the ftieit dcmatid fnr men and 
I fomrli ftt high wufce^, we have maupu- 
rntPil Int^nahe tmlTlInff eruLr.^H Ln the 
tmdBB li^lcct here. Lfiarn in 2 tn fl weeks 
by flettui] shop wort. One of Amcrlea's 
leadins PChnolH, EalabUsberl 7 Hh>ij 1-3 

Of nhopa. Over JO, WO ifrnduale^. MRny 
employers sirhil their tneiL and women 
here tor Intensive t painin''. Fre^ employ- 

hitiiit $atviee P Malt coupon lor 4l Ghup 
I Training; Faets," 



GREER SHOP TRAINING 

D>npti 2J3. 2034 S. Watwh Av*. r Ctileagn, III. 

Seiw.E * '.5 Ilgp Training Fact?'' dcsflibhnE ir&U' 

"belows 



Auio-Dlniwl 

WahdlriE 

Hdr||4rl1IOfi 

and Air ConxHtlofilnB 



ted^r«iKhr 
Msiklfei Shap 
Tool md Dit 
Aylstlofl 



. AfC. 



43 A 



POPULAR MECHANICS 






PATRIOTISM |g 
9 PROFITS 



Lcjim atbgm* p the EA&Y. f- C] EN'L'l I' IC , and 1NEXP ENSI^I! 
^vay i Due course tCrtena ALL ; tiami ,L - Foul Lr -* mihlhK. |il- 

VluiJinK jsihtnii. fu-r buil-J^if-H. >n r i t ■■ k‘ ■ liaichlnir, c-ujbnc-. 
Replug, ^vpftnti-.inff, r'LnrkaiLnip;, jLidflmc;, exhibit inR,. mid 
miiJir cic1hitj! p «te. P .15 pLi;.nnv->l hy IJ n rry M. Lumpci. turmst 
Senior ruukrymiin for the Unlied Sinter; LicjiurLm^nl 0 1 
A grl culture . 

Id the pBH-t Iwonly yeTirs h V.'t have helped thounumLa- of sS.iL- 
denls !■' i - 1 ,i hi L-^li Jjuullry luFThfl, tu Pfufil* on <■*- 

IsEilishM! plniM. to nfrcurn- pajiKIrjiift Id thi- pinny ^t.-ith'Ihs 
i.ij t\ir Poultry huriliru'.na. u.nd many junt in enjoy n imull, 
p mb tabic, bruu+Eintf pSunlr 

'J ilt LiU verriEDtnl bee-ds 3f«Ut htlp h ^ litise require men Ll 
for FuuJll-}' and es«i. Sjee y. Wii'kiiid 
■.van Led ^Uil.UdU.Od'J extm ehackeim tbs f 
Later he c aLLed for 4 L i 1 1 l«b founds / 
ot cihickcn for meftl lUOhf, Jsikrtp / 

over 16 42! Af\d jziore cites ptr bird— j 
B *'t rjR.v: We e»n teneh you Ibn 

EASY, £0] eNTIFKX and FflOHrABLE 1 
W-A/ 10 JiJifljfli this tirofifrttDL. 

WrLte TODAY far ciiiaLc-jr "Kuu - to FLaLua 
faiulJj* YiiW 3'PCiliLh 1 r - lL JuLLy l*.|'I*lmh 
CD iiThyrf tiLiil cany puyftmU ]d»iL 

national rotiLTHv institute 

Dcpi- i0-3| M. y m 



3 in 1 RADIO TUNER 

Only $1.00 Postpaid 




1. Aerial 
Eliminator 
2h Antenna Tuner 
3. Wave Trap 



EllmlruECH hiuni, eELrlts P enuned fry nintlc. T?in. '.t| ii_H 
old, LiiL-fl'LHr-Uvc ■ ■ us l ■--.■] L ‘ uc-naK. Have your mrim niiy^h^n 
Improve* Lhr rc-^flhiEd.nh t, t wult *1 ^ 

jTlvti* you pm 

-|-:II<|. A 1 hd HT rki a-i bill LEi: r>‘ HLliUl. 

- ‘ -Li ■ ■.- tii r jh ■ i -n .-in til 4 Ti -..'1 



r I-*-. n. i lLH L-1 

—g — — — — — . .. -*r Tft* n In 1 

LmiirtjVv:- LI IL rvrLi|jE.kii 1 tit >ri'jk hl-lLlOl-.::, K-l^riUf-T iFlRCTf CTl 'mj.Iupil*, 

- ■ — -[VviiiJr 'Ll lilil IL- .hi id cLIaiauce-. l/Mh 3IC 1KTW1T, Ta^t* life Df 



Tnl<e* nil lure id eimneet. 



■p-tY I hKK TISIAL. SO NCrtMCY. Simply |iDF Fusininii *1,00 

ple^ f-cw cer-Le iwnlaT-t er VnU #£ih| piitcpEddl fur i?iw MIL.. 

Vc4P*0 Elirrtirtiiar C n ., T79« i. HjHtP.J. DnpS, ff-3Sl. ChicpqD. 

LOOK! Bal>r CI.Uk, 

THa tfSANfl^ WEEKLY Ali. T ekP. Fin-«.L ■ 1 1 ~ : 1 1 My « Lnyem 
In JO Ltlw-lIs. IfylurLil 1 BnHy I’alh.'^ iir»l I'orketeLr?. B. W. D. 
T*-' I l‘J. I ■ .l>_ KlbZIiZcii (IohELiiep, BOjIV TurlL^VT. lj ilLlbPrii . lib 
~ 1 ” ^tlW. ilafcL- bic 

GAMkitp, amo 




T :- . i ■- 1. . i ■ fill j;i:mi.. f.l.iln: l'r-L 

meiii'V nHha^E SrtllOD QUALITY CTE1GKS. 



Finn gn iirtTchcmiS, 



DDK 



Inventions Wanted 

Patented or Unpatented 



Write i.ia if you have a aountL praetica] iuveu- 

Lsirn fe-r ea.le P jiji lei;. L hihI (if ulL|Miimileii. If ciiel 

now be sufdy i^ki wiltiout imtCntlnii cipcnsc. 

Chartered Institute of American Inventors 

Dept. 4 P til Pn. Avc., N. W. W-o ill imijt on, D. C- 



r MEN 
NEEDED 



Bommm 



ElteHicldni mm vwjpd evefjfWhtnr. Hollywood itudlti iloit* 
elJLlm iborlDfle 2UQ nun. ThLi |* m live mon»y ribaklnn 
Learn at hom-a, ■pifA thne. Easy ptymMlL Seleeilva Em- 
ployment service. Wnitg far THEE flultetln. Nn oblige IJoa. 

AMERICAN SCHOOL 

Dept. EE34S Dm kc? nt 59 Chicago 




op “•'.yj'oMt 
*“ iinv 

SHOP METHOD HOME TRAINING 

Grck je.-»pfl' 0 i<r^ ■■:<! Clr-Im <nd L". S. ■ 1 -: ■ - E— -»m ■ Ei^db> 

Kikid r„ cw ,i -eflT-L inifKl ^P« rifl.rirvgi Ln tESEll, 

CAiOlht LNOhe^ ftt£CH*r^G*L KmZMZ, r.^ imClmE 

JE UP ACTON, L«.- p. r+Ki. c^-nlK^,. i™ 4 fp -> l ".‘*':'-] 1 

jjm.Kr., n-d bp twr end p H ihzp- 

FHltrod Hera li-=-nn C lig drn-j-^ *"l^t "*« Jr ' 3 ’ 1 r «“- 

i*t« Im-h Dlb-rrrdL ACT ... IN V[5TtC*TC r . - t Q%U 

NATIONAL SCHOOL 

LOSlNOUS.OUK.tirtlMS) 

I NaHntial ictweli, Dtpi, «-S 
| 4HD I. rtfuins LaiArpIfLrC^^ 

I mal m fuel >i-i**rt k.««i *d Opf&v+t i«*- * 

I cbnl heart I i-W k*TO«tt V* fjpuf E«gi-w T*cWium. 

i hm* « L 



MJ11 COVrftN TO* 
FREE II55-OM A ■ ODE 




[ HMttt — 

■ wrv _ CTATL 



I 

| 




YOU CAN 

Ywr 'Enemy Q 

BEAGNE rilAMBtiTZ! Strike with 
Cam mnndolj^htn in(£ Youdoft' t uoed 
rsi-bkc nkub-eift to ttae JilEq. 

mnft poweffu 3 of al I defcA&a andaltack 
TTicthodE P Teetiniqun ia the deadly 

secret, DriiEnv count — Tvot bJkcl ™t 
itFcEiftlL- Almud-t xr.Lruinikiubly cflDLiuDL 

Gain Self-Confidence 

KNOW hew YOU lisle bYiiCea 
twice your hUijwrtFi ynur barn- hands 
only, even when t.Tuiy FLn: AIlMJlO 
Wda kLib r knafu, club, Ucl rt-uiiy HOW 
for HLJ crnrrtf* ncr— prgt-ec* J nur los-cd . , 
cnee. Amasimg Bfl f- ril udy course tcachei 
yea dciubUfl-numk. Nu boruijif t x rs-cieesmc 

SeimI far Exc Hfng Detail*— Free* 



FREE 



■ StiTtlimjr Low 1* rice. Sfilfe- 
I faction CuoranHaaJ gryopr 

latCBeybsck Modi cuDiKin now. 



MCLSON CD,. 500 5ftfl.vfciair Street 
dept, e-aot, chpCaoo, ill. 



■m FUMSraiAsTiaifywethehvN^-hadnird^elTNWb^Pt 
| n |l4«tf Jll SSio/* tkusbJlfetlra ™ iej.- part. 



1 SAHE_ 

1 jujuile 6 s__ 



II L? ^ IlI ' 



S’- 
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On all the cudsLs of Eurupe loduy there's 
scarcely a square foot of sand where free 
children can play in peace. 

On every sea of the Seven Seas ships and 
men aFe bein& sene to the bottom by torpedo 
and gunfire. 

In a dozen conquered countries people are 
starving. American soldiers - — our soldiers — 
American women and children — our own A?o- 
p/r, are m concentration camps tilting orders 
from the bruial Japs. 

Bitter drop ik& sc rosi-cofored giants and tank 
at the faiti? 

A desperate struggle is ahead of US, We 
must outmatch our enemies, plane for plane, 
ship for ship > and gun for gun, otherwise our 
own country will take its place on the long list 
of defeated r arsons. 



Our choice is u simple one* fight — nr help 
those who arc fighting Man a nun or pay for 
ihac gLirt. Drop a bomb or pay for the bomb. 
With War Ronds. With every single nickel, 
dime or dollar we can. 

Join the Pay Roll Suvings Plan t w hoever you 
are, wherever you work. Let your employer 
set aside 10% of your pay every payday. 
Each time your savings amount to jtlfi.FS, 
you get a bond worth S25.00 in ten years. 

That's the way we ^merreaws will do it. 
We won't Sit back mdifferent. 

We won't 8 T wait and see" until there's noth- 
ing left to see. 

"On if nmv +l ss a good American slogan. 
So list’s da it! 

It's Inter than you think! 



'"SS'*"’*' IO% in War Bonds 

This space is a contribution to Ainerita r f all-out war effort by 



5GA 



POPULAR MECHANICS 




Handy Order List 
Cheek and Matt! 


little library of 


u\ 


mm 


yromm 


H 



h-ert at ph'I'^itieLv Iejw nost Ld the p a 1 a c Urol Sin Ip n-M Lnf r^rnLut l-mg 
you have alwaiys iviil!t*dr All b^nklcts in niin-ltehnlEnl LiinKuiirfe 
with ph<it(i,:i uni] diugriWH *□ ohow every detail. Only .simple 
|.jij>Eh iwAirii to mu he hfid e>a}a? many thlnffi you Pilflit nut 
■uLIlltymiw afltsrd. 

MAKE SELECTION HOW * POSTPAID TO YOUR HOME 

5 for $1.00 12 for $2.00 25c Each 



WORKSHOP EQUtPMfNT 

Fewer’ Driven Slwi— 74 
Prill PrPiaBt, Cr-rtOOri—T?. 
Sdndrn — BO. 

W*i04J— aflf-UI THxniinO Lltfiri — 1 1 ■ 
Fill HO HI Jch-irid . HlChMW 1 Ctiiiilf 
Worth SJi*ppr-K2. 

L^thn Twl| Yi:j Cifi M-ifr"— 10± ■ 
LIU'nrLihni rhr'-i — Tfr^P Cab- n>*+l —* ? - 

Kara/ Periling— 94. 

Flam Pattern te casing— 31- 

SHARPENING— 
USING TOOLS 

Twi jtn-d &<w Siidi-penm-g— 91. 
u i i ii y & Sriif ten.ny pmii ft 
Wqq* pith— 1>0. 

Iu-c-c-bbbIuI ‘Wur.J TUflMn!)-— 3>2- 

Hjw to flrad Blueprint*— fi. 
M-r-t.il Turn-ling LPl-h-n fs.i n ha— 3tl . 
Hjpn ral i ik| » M-nUtl LiiLI”.- — 1D-0 

Hoot Treating ft H-arderefnp— tfli. 
hvorhang with Oltu-Idi, 

ELECTRICAL 

Rnw.nrl > 1 ^ ft Fervid-Pig Clectrlc 
Hnu^p Wirinu— HB. 

E tcclram ii-E-Si ft 9u ki’uidd — 44. 
Trill kPv rdn Or 1 Cai> »Er Lrt C lOII — 4 1 . 

The toy Eleclrlci-an— 43. 
Etflderinfl * F*rn? ing— 1,7 , 
ilrc ft br-u' lATMtfnrfc— 9. 

T ncJuBun,' Finds ra — 13. 

ELECTROPLATING 

E let fcm n let' r .ij with t e n p e ■- r 
n i tMl. Chp-bini-arti) C*uin«um 
-in 

rlari^g Lcath-ie ft. Other Men- 
Mi'Uhic OLilcI:.— AT. 

HO ME IMPROVEMENTS 

Bu.44.rv;j E-ir-i 4E1 i-r Poem t— 3J. 

AtJ rac tL>.-r- Rjii^ nvrnt Rn.Mni — 2d . 
Lawi 1 ' Tour Fui’J Cos'!' — 31. 

H aivjTiu ‘iVrf.1 1 M-iuLr — I k. 

Curing kroky 

Fitting M n m n Oirr.n Raom-lV 
HuilE-rn Fixtunr-i- — 7ft. 

Indn-ar ft auto nor Firriil^L'k — (If. 

GARDENING 

Blrhylrd Piir d-n: pr u — -1 '+ . 

Llwki ft ailittn Nuvr:l1i4-h— Ml. 
TralhEei-. F^r^ol-ai. FencEB-~7i. 
Liwn ft OlrdHn Fui-mEum- — 77. 
PriygrGUi*id E>L|4J i l> mi bnt — 73 . 

Concrete C-ar-ico Fu rn i tu re- O. 
Birri Hn-JBS'F— 7, 

Fiirm ft Aardnri TriElurt — ft*. 

CRAFT WORK— HOBBIES 

Complete Hew-t&-mokfl-il 
iflstreteNani. 

Magaiine Harks— 4 9. 
deck 

ftCHking Serving Tun-JJ, 

Ch i LOtsti 1 m Wn-iim f umilu n-il|| , 

Book Eodl-52. 

SmiLf TltlEI— 54, 



Smohiiiy ii Lands— ill. 

/■Bi-aw-td NevAltiea— 97. 
Dn4iM->l. 

Dock Cjipi-5^. 

Poll HdLrid ft ftfrll f ur iitUr-. — GO, 
2 9 Bhelvra You Cam Bali 11 

Hoirtl tip ■, Vuinpd rsn Lnihr — E2. 

InLay Fictu im — Y oneari no— ft9. 
Wh-ttllag, Wood . Soap Cn-r* !np 
^45. 

Action Ttoyx— B4. 

Hit'll Flyinp kiliR-4f. 

to- ndm i I le ft totllh PF vai'Dl — fifl ■ 

limdB in Weed. Metal- 69. 

Home Worh Onporti^niiivp-j.9- 

Th ImijpLi- 20. 

Mobil Crlft-ai, 

Sr^all Loo it's- ■•— 37 . 
word Fimlatilh^ — 44. 

Crm CuEtin>a — d2. 

BOAT BUILDING 
Build e beat af home — 
you tfln do if 

14 Ft. eutbaard PunibDui — 3 . 

14 rt, BM'| 1 i*ia O in^hif — 3 B-. 

HI FE. 

JCn-wboala, Bi-cyCl« PcUl, Snrnll 

Pingh^-B3, 

Vmiiii 9ni> CEiita-^i*. 

‘Tw. a n.iIlK-infrt Huna.liai. Ci— Mm . 
ftb-ilri Vour [Jtv ;i Cirdi'. Kijih. 
Snrrh-nirn-.JO 

Fj»b CiMl-K lev- Vac hi— 37. 

AUTOMOBILES 

Alrto Kirill- And ■*; nr.r tciiti T | O'. 

E ’i I ■<] i-ng T rgi ilnri-a-p, 
Matnr-Drrvan M.i d-jj-rt r..iT ft, 

3* . 

Slap Auto- Elpctr.cal TraLblif 
=>9 9- 

PHOTOGRAPHY 

Save Money make yo yr 

gwn photo equipment 

Pliel* ftn I arij-rpf^ J . 

Ph«|p Pr isilnn ft O-ryeF— 3$ 

FSmtn □j.rkmc.m Cquipm-pnl — gB . 
F i Cburd HnSjeubar. T ri i k ft Tib lb 
T*p Plifl-:--.rjraph^--5T. 

Phflto IKhna.it— -BB 

FORMULAS 
Simple Ingredients — - 
Make Useful Preducts 
Cl cm i I'D Ffl-rm at aa — 1 1 a 
C-Dimeliv FeriTMlti^ll. 

Fn-Od- Prudu-?bi Formulq— 1>. 
HiBtll ria.tinij ft Cal-arii’j — 3.1. 
flL -Silve-r n’i. M i r*d ri — Tfl . 

MIBCELLAHEOUS 

etiamlBBl B^i^r|M.+Hifc 1 _ e-jj 
Tiiid*rmy-(. 

ld-j Cj b-iJia , Teutiali eatiMjea 

— Id. 

Maijic far Evdrybddyr — 3th. 

Trippi i> 4 Sir-all Ailiimls — 3-3 t 
Training Vnur Prg— 74, 

9rn-all F^rwiaqi^t™- 2o J 



Check and mat! with this coupon * 



POPULAR MECHANICS PRESS. Cep I 411 , IDOL Onlaria St, Chicaeb 

JuKt check rhe lio>oStlelE you wnm iinlvTlviham C.O.Tf. enPrr 3-L on 
T7.S.A. Uiih I. iliviI Hia.iL (1:1- ndi'i’CLiHP nvH^il , ]L |h wiiiji - r n !>r 1 bil.Li^k. 
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This is the way to win a battle in the desert 



Libya and North Africa made tt clearer than even 
THIS IS A WAR OF SUPPLY- 

In 1!>16 „ sm American soldier could be equipped 
and maintained on 5 tons of supplies each year, 
13 Lit today, for every soldier sent abroad* 10} 2 
tons of skipping apace must be provided for 
equipment alone. And it Lakes an additional IS 
tons of shipping to supply a single soldier for a 
pear! 

Supply is a matter of ships. 

And $h ips need, electricity. 

Vast quantities of electric power, for a thou- 
sand vital tasks that must be done to take a 
convoy safely across the seas . . * 

Electricity to steer the vessels and operate the 
radios and signal lights. 

Electricity to detect the approach of enemy 
subs and planes, to sound the alarm, to organise 
the defense* 

Electricity to power great cargo winches, and 
delicate navigating instruments. 

Electricity to make magnetic mines harmless, 
to proride invisible “black light** for rending 



charts at night. Electricity to keep food fresh, to 
cook it, to ventilate the ships, to provide com- 
fort for the crews. 

Electricity in every freighter, every tanker, every 
Mary escort vessel- — to help win the war of supply! 

We of Westinghouge take tremendous pride in 
building so much of the electrical equipment, so 
many of the great turbines and gears and electric 
drivc&t for the ships of America's Navy and 
Merchant Marine. 

Into every piece of that equipment go all our 
"know-how/' ail our skill* all our determination 
to do our share in this war- and if possible, a 
little more. 

Wcatinghouse Electric & Manufacturing Com- 
pjiuy, Pittsburgh* Pennsylvania. 

Wfestinghouse 

PLANTS IN 25 CITIES— OFFICES EVERYWHERE 

Tuns in llw Wi'Mt ijiL^joui* Pro#™ in uliLmriff John Cbarle* TTi^maa 
— X B C Network, S^ntLny, i:!t0 I'. M, i-Ji^turu. \Vjlx Tiiac. 
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Uu. BATTLE 
ojf BRAINS 



DACK of the immofl of distant 
U combat areas there is another 
war going on, a struggle in which 
the opponents never see each oth- 
er. This is the battle uf brains. 

It is a struggle between men of 
high technological skill in Amer- 
ica and the foremost scientists of 
tlie Axis, both striving to apply the 
newest discoveries of science, 
chiefly in the field of mathematics^ 
physics and chemistry, to devel- 
opment of new implements of war. 

Since there are no battle com- 
muniques on this front few real- 
ize how American ingenuity is 
gradually winning hard- fought 
ground on the engineering sector, 
making possible the production 
miracles which probably will spell 
the difference between defeat and 
victory. 

Once in a while die curtain is 
lifted a bit, as when the National 
Broadcasting Company assembled 
a group of engineers under the 

MAKCH, 1943 
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Dciigners cmd citgirieeti built mio the M-4 
"CtBMfll SNfriffflem" l£ink r in furEgruund 
top piclgrc, mqrvy fighting pdvanlageE over 
thii W4 | background}. Below,, laying *ul 
new Weilinghftuie Mcrcheml MsiJflt Works 
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Fuiftlciga l&tliorti of a fi&sing Flying Fdtirtii are aiscrnbrcd 

auspices of the American Society of Me- 
chanical Engineers to describe over the air 
some of the activities of the engineer at 
war. They revealed, for example, that this 
United States, in its First year of war had 
developed the best tank in the world. 

What made it best was American engi- 
neering skill which combined 25,000 sepa- 
rate parts into a master* 
piece of functional design, 
an engine of war against 
which no tank of com- 
parative size can combat 
on equal terms. Each of 
these 25 f 000 parts had to 
operate in harmony. Tools 
had to be created to pro- 
duce every part. Men 
had to be trained to pro- 
duce them, to operate, 
service and repair them. 

Back of all these was en- 
gineering brain s. What 
looks to the public eye 
like a clumsy, lumbering 
vehicle is a delicately bal- 
anced, intricate machine 
as finely put together as 
a watch, A 30- ton type 
Like the M-4 “General 
Sherman” can oulspeed, 
outshoot and outlast any- 



thing the Axis has ever pul on the 
field. It is called the M-4 because 
it is the fourth standardization of 
design in medium tanks, each bet- 
ter than the last and each a huge 
engineering job, requiring 175 to 
250 pounds of blueprints alone. 

Another striking triumph of en- 
gineering is the American aircraft 
engine, such as the 14- cylinder 
Wright Cyclone. Improvement 
after improvement has been add- 
ed until this engine — a Variation 
of which is used in our tanks — 
contains nearly 9,000 parts, many 
of them machined to dimensional 
tolerances of two to three ten- 
thousandths of an inch, or one- 
tenth the thickness of a hair. 

Since this precision work re- 
quired much time, engineering 
brains went to work to simplify 
production. What they accom- 
plish is demonstrated in one oper- 
ation, the finishing of cylinder 
heads. Transforming a rough forg- 
ing into a cylinder head required boring, 
drilling, reaming, threading and many oth- 
er operations. Thirty-five operators were 
needed on the production line for this sin- 
gle process. 

Then came an automatic unit 165 feet 
long which performed almost every opera- 
tion like a machine with engineering brains 
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of its own and at the same time car- 
ried the parts from one machine 
tool to another without the pulling 
of a lever. Ten operators now turn 
out cylinder heads five times faster 
than 35 on the old assembly line. 

A major engineering victory for 
America was the changeover from 
east to forged cy linder heads, with- 
out scrapping the old machinery. 
Forging the heads permitted addi- 
tion of two cooling fins to the inch, 
dispersed heat much faster, per- 
mitted greater power output and 
on a ship like the Boeing Flying 
Fortress added 500 horsepower 
without putting on an ounce of 
weight. The range of some bomb- 
ers was increased 1,000 miles by 
this single feat. In this war of long- 
distance transports tion f the grow- 
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ing of seven tiny cooling fins where 
only five grew before is a vital 
improvement. 

No group has been under greater 
pressure than the naval engineers. 
Each shift in battle tactics puts up 
new problems and results in hours 
of overwork, acres of blueprints. 
Not only has experience changed 
strategists' ideas of what a modem 
warship should be, but experi- 
ments in the naval laboratories 
have actually proved underwater 



Hooded shot b I baler in Wrsilmcj house? pi cm I fir ns met- 
al shot from naxile lo etean mo lor and other Cartings 

construction of ail warships has been 
faulty. The result of this engineering is a 
military secret, but — as in the case of the 
American tank — when Uncle Sam's new 
fortresses of the sea get into action, no 
warship in the world will he able to with- 
stand their power. 

A complete shift in naval construction 
tactics is being brought about. Eventually 

Leffj □ giant power prit( CrSSSrnbM lor e Pacific caart 
shipbuilding company. Below, huge Stool gear ring* 
a l Wtflliipkause marm-e works will cut reduction 
gears that bnrnnti steam turbine power to chip pro- 
pellers. Gears are machined accurately a* a welch 
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Dr. Sanfflrd_A,_WotJ_ of Genarul flMTricL who p i orm c re d in developing the 
’iitrpTone &uperehpr-ger for high-allitude flight, demvmlrptit 1h* impeller 

this is likely Lu eliminate almost entirely 
the sight of a gallant, new vessel sliding 
down the greased launching ways. Instead 
there will be a great saving of lime and 
money and labor by building warships in 
graving docks. A graving dock is cut out 
of the earth near a deep waterway and 
protected from the water by dikes and cof- 
ferdams. The side wads and floors are usu- 
ally reinforced concrete and the entrance 
is sealed with p watertight gate. 

As a dry dock, the graving dock permits 
a huge warship to he floated in, after which 
the gates are closed and the water is 



pumped out, leaving the 
ship high and dry on a 
cradle for repairs. 

Now, say the engineers, 
if a warship is built on a 
level keel, millions of dol- 
lars of expense, millions 
of hours of engineering 
and labor will be saved, 
for heretofore all plan- 
ning and construction 
were carried on at an an- 
gle made necessary by the 
sliding method of launch- 
ing, a condition w hich the 
ship never meets during 
its life of service. The 
stresses of a launching 
down the slide are elimi- 
nated from calculations 
and a ship is built on a 
horizontal plane and float- 
ed ouL of the graving dock when completed. 

One common denominator spells success 
or failure of our tanks, planes and ships. 
This is petroleum and the products derived 
from 41 black gold.” Here again our engi- 
neers have scored technological victories 
fur the United Nations, Petroleum not only 
drives our combat units, but engineers are 
making crude oil give up its plentiful and 
cheap hydrocarbons, the building blocks of 
organic chemistry, to produce synthetic 
rubber, the ingredients of TNT. smokeless 
powder, plastics, glycerin and hundreds of 
other products. IDO -octane gasoline, which 



Vic- bile tub station built by General Eleclri-e will help maintain filer I or iflrvie* in ftmergartciet ef war nr pane a 
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gives the aviation engine its efficiency, is 
being produced at IS cents a gallon today 
where it was put out only in laboratory 
quantities costing $10 a gallon less than a 
decade ago. Most of this advance has been 
accomplished since the war began. Wheth- 
er or not the Axis powers capture oil fields, 
engineering genius has given the United 
Nations three-fourths of the cracking fa- 
cilities which make possible 100- octane 
gasoline. 

Back of the engineering brains of our 
armed forces are the engineers in the great 
Indus trial organizations* Westinghousc en- 
gineers, for example, have evolved an 
X-ray tube which will produce an X-ray 
picture in □ millionth of a second through 
an inch of steel armor plate, facilitating the 
inspection of metal parts for war machines. 
Prom the same laboratories has come an 
electronic tube which serves as a produce 
tion \vatchdog to help reduce spoilage of 
purls for airplanes* tanks, guns and other 
machines- It functions as an automatic 
dew-point recorder, preventing rust of 
machine parts, 

A new Westinghouse tool, requiring 8,000 
man-hours for assembly, is a 120- inch gear 
hobber which cuts teeth in a huge marine 
reduction gear, used in propulsion equip- 
ment for naval and marine vessels. It cuts 
teeth accurate to three ten-thousandths of 
an inch. The extraction of tin from low- 
grade American ores has been facilitated 
by a machine which uses an ^electrical 
spray” which will remove as little as one 
percent tin from ore. Another Westing - 
house engineering process converts steel 
chips from machining operations into 
“briquettes” which makes it easier to melt 
them into alloys used in the manufacture 
of war implements. A Westinghouse elec- 
tric eye device measures grain sizes as 
small as 1/25,000 of an inch in one- thirtieth 
of the time ordinarily required, speeding 
the production of small gears, bearings and 
other parts from powdered metals. 

Geneval Electric Company engineers 
have developed a 100,000,000-volt X-ray 
machine, a device so powerful it is housed 
in a concrete structure with walls three 
feet thick. Its main part is an electromag- 
net weighing 125 tons* made o£ 100,000 
pieces of silicon steel. Its purpose is the 
examination of thick metal objects. The 
company also has a new portable million - 
volt X-ray machine* weighing only 1,500 
(CariliflUtd 10 p&gfr 
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British n Scarecrow”t Sniper 
Drills for Street Fighting 
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Camouflaged member af hom* -guard ruddy f OF flth&n 

Snipers of the British home guard, 
trained in the art of street fighting* wear 
camouflaged clothing that makes them re- 
semble scarecrows. They stroll behind the 
lighting lines and seek vantage points from 
which to pick off enemy troops who may 
come within range. 



MiIlion*Poimd Planes Foreseen 
Built of Plastics and Glass ^ 

Airplanes weighing as much as one and 
one- third million pounds are deemed pos- 
sible by H . D. Hocks tra of the C ivil A e ro- 
n autics Administigtion^ who believes that 
one of the main limiting factors at present 
is the development of large- enough power 
plants. Although aluminum ahoy may not 
lose its leadership as a structural material, 

Mr. Hoekstra cites research now under 
way in glass and plastics that might result 
in a product which could take its place, 
particularly if the glass fibers can be com^ 
bined into a usable material with plastics 
as a bonding agent. Stainless steel also is 
a contender, and may always be essential 
at points involving corrosive effects and 
where spot welding would reduce weight, 
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Triple-Deck Plane to Have Observation Room 

/>7 /// 9 

When the great advancements in mifiliii y airplanes, 
made under the impetus of war's necessity, can he ap- 
plied Lo commercial planes under peacetime condi- 
tions. the skyways will be traveled by vehicles that 
would have been deemed fantastic in pre-war days. 
One liner conceived by United Air Lines would be a 
triple- deck plane with a rear observation gallery 
which would require towers and gangways for pas- 
senders to use in entering the ship. 



Leading paiitngarf on future air liner with tawar 
and gangway; ntila wind aw* ef observe I igr* room aft 






Two-Family Trailer-Type Home Set Up in Half an Hour 

V . . ~*F? . . 



The problem of housing workers in the 
nation's war plants is finding a solution in 
many ways. The latest answer is a port- 



able duplex home that can be erected and 
occupied by two families in half an hour. 
It is a modified^ expansible trailer coach 
type house, which Is set 
up on blocks* its sides be- 
ing lowered to form two 
ap a r tments . The homes 
are in use near the Wil- 
low Run bomber plant. 



Any magklan would be praud of Ihii trick— transforming what appeared 
to b« a big moving von Into duplak hoove for war workers in 30 minulat 



([Tons of ore can now be 
recovered from pillars 
left in mines by a new 
method of determining 
rock pressures based on 
“listening'* to subaudible 
sounds in the rock. 
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Evtn a lace I ike braid has been found to give good Serv- 
ice, and lueb <i id* H illoslratod at th* left, Above, 
IwFttod cord like Thai shown give? a rug tike appearance? 
a plastic plate is inserted under Ihe ball af the fool where 
the wear is greatest. Caftan is the basic material for 
Ihi-s sole, and -all are treated with waterproofing and plas- 
tic adhesive*- Mach i nr i formerly Weaving fugl naW are 
turning gyt >haea of thil type- for U¥C uppers, hun- 
dreds af non strategic fabrics are available 



Spun glp**j making up the shoe-tread at toft, hat 
withstood endurance tests successfully, The gloss 
is prepared in the form of cords, shown in ihe 
foreground, and these are wound around and 
around—upon a new machine designed for the 
purpose— until they toko the shape of a sole to 
fir a err toFn, type ihap. Plastic binder applied to 
frhe finished sole keeps it in shape 



VtXL+*F 5 , _ __ 

Shoes Made of Glassy Plastic, Wood arupfca 
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Ypu rnay be walking on shoe leather and rub- 
ber heel* ngw, hut it wont be tong unless the 
war ends scan and these materials ore re- 
leased for ncmmilitory uses, for months In- 
yen Ton have been developing substitutes. One 
it the woadvi'i ihau sole, above, built in four 
sections and attached to flexible, durable cloth 
by waterproof binder, Another wooden toto, 
showfi at rights is bound to ihe fabric in sec- 
liont like rollers to give the necessary flexibility 
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The ARMY’S GIANT “FIVE-BY-FIVE” 
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Irt ihtf ipecisul of Sfl-crfllary af 

War S+imHon, up-rs-thfr-miniite war 
maps Slide eui ham snganiem alcove 



PEW buildings acquire a leg- 
■*■ endary status before com- 
pletion. Among them, perhaps 
foremost* is the giant Penta gon 
Budding — the War Department's 
new home in Virginia across the* 1 
Potomac from Washington. 

Prom the day the first spadoful 
of earth was turned, Sept. 11, 

1941 p the Pentagon has been a 
‘legendary 15 proposiliun. The 
speed of its cons t r ue I Lon and the 
vastness of the project* largest 
office building in the world, cap- 
tured the Imagination of the 
public. 

In the early construction days 
there was the story of a newly 
hired worker who spent three 
weeks wandering over the 400- 
acre site looking for his foreman. 

The most widespread 'legend 11 is 
that of the Western Union mes- 
senger who got lost in the build- 
ing and three days later came out a lieu- 
tenant colonel. 

Another story, and this one is true, con- 
cerns a captain in the Signal Corps whose 
duties take him to the far corners of the 
Pentagon's five floors. One day he strapped 
a pedometer to his leg after betting a lieu- 
tenant that he actually walked more than 
10 miles a day. The captain won the bet; 
tlie pedometer registered 16 miles at the 
e iid; of the day. 

The Pentagon is so big — each of its five 



Culcwajf oF Penfaqnn- Building ihdwl 
rwo-!ujv0l by* depot, ramp*, coles. 
SyiFding it a mils araund, each foCo 
921 teal long; wMi i H coon, il cov- 
ort 35 acres-. Malice fht icrvice drive 
inside five concenrrie w rmgt" 



sides is 921 feet long— that it k impossible 
to see the entire structure except from the 
hills of Arlington Or from an airplane. One 
glance at two- fifths of the building* which 
is the most you can see from any approach, 
and you would vouch for the story of the 
Signal Corps captain. 

Dayi<l J. Witmer, chief architect for the 
War Department, says the National Capi- 
tol would fit neatly into any one section of 
the Pentagon, In other words, you could 
set five replicas of the Capitol on the Pen- 
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till 

Irfcyclfr ‘'finds 
liiminlf ri wilH 
aid oF chart 



Vtiitori await ticsrtl to ^uidc iUum through 17 

imlfl-s of hal3 in world'! hugest offie* building 



tdgon site. Th i ijO football fields cou Id E; => 
laid out in the center courtyard and the 
outer corridor would make a racetrack a 
mile long. The; building has a total of 17 
miles of corridors. The great Pyramid of 
Cheops could be set within the Pentagon 
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with a couple hundred feet to spare. 

Mr. Witmer p who with G. Edwin 
Bergstrom planned the building, says 
there artfmauy misconceptions about 
the Pentagon. One of the first ques- 
tions visitors ask is: 

“Why did the War Department 
build its offices away out here in 
Virginia?” 

Mr. Witmer explains that the Pen- 
tagon is less than two miles from the center ui the 
District of Columbia despite the fact that it is in Arling- 
ton County h Virginia. Another oft-repeated query is: 

“Why didn't you build a taller building that wouldn't 
take up so much ground ? h! 

There are several answers. First, the Wav Depart- 
ment needed the largest office building in the world 
and wanted it in a hurry. For reasons of speed and 
economy it was desirable to put up a structure that 
would not require elevators. A many-storied build- On# aid# of building, be- 
ing on the Pentagon site would have stuck up like a ** ww * n ® b*ighi *n- 

mongtrosity on the Potomac landscape, obstructing *««« and pari pork- 
views of and from the National Memorial. mfl ** >Bce 
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fiv fc Nuria rml Capilflls fii with 
ea so inio Pentagon building — 
ic give on Idea al jiio, 
Capital is a Lout 750 f^rt bng 

The Pentagon .shape was dictated by eca- 
nominal and functional reasons. If the 
building had been made circular, construc- 
tion would have been more costly. The 
pentagon shape permitted rectangular con- 
st! “action of the sections. Incidentally, the 
five sections were built clockwise in a rec- 
ord-breaking 14 months under the general 
supervision of Lt. Col, Clarence Renshaw, 
Corps of Engineers., and J. Paul Ilauck, 
project manager. 

The architects ruled out plans for one 
long building because offices in the far ends 
would have boon nearly a mile apart. As 
it ls t no two offices are more than half a 
mile apart on the same floor. 
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Central lube Italian i& heart of fivo-miln nitwOrh nf tvbii 
TwO-hlock long concourse in but Herron yvilh deers to rampi 



The Pentagon and inner court cover 
about 35 acres. The architects insist it's 
only a myth that every stranger is lost 10 
minutes after he enters, They credit the 
wide circulation of this ^legend" to the fact 
that many employees were lost when the 
first thousands moved in 
during May, 1942, But at 
that time* the building 
was still eight months 
from Completion and it 
was impossible to place 
permanent d irec ti on a 1 
markers. 

The numbering system 
of the offices affords an 
Understanding of the floor 
plans, To begin with, you 
must get a general pic tore 
of the Pentagon as a five- 
sided 1 five-story £ t f u c - 
ture enclosing five con- 



centric “ rings” of connected build- 
ings, Ten "radial* 1 corridors, like 
spokes of a wheel, lead to the out- 
side walls from the center court. 

Five "ring” corridors spread out 
from the center ? increasing in 
length toward the perimeter. The 
inner* or main ring, is numbered A 
and the others, B, C. D and E, re- 
spectively. Branching from the 
rings arc “bays.** The number of 
an office must reveal floor, corri- 
dor, ring and bay. Thus, office 
2E257 means second floor, E ring* 
second corridor and bay 57, 

Three concentric light courts 
extend from roof to third floor and 
a fourth “court*' is a 40-foot-wide 
service roadway which circles 
through the building between 
third and fourth rings. These ring 
courts are not to be confused with 
the five- acre central court around 
which the Pentagon is built. De- 
spite the modern design, the inner 
courts when viewed from the roof 
give an effect of some medieval 
fortress or castle. 

The service roadway within the 
building provides access for de- 
livery trucks or fire protective 
equipment. Loading platforms 
along this road are convenient to 
kitchens, freight elevators* post office and 
storage rooms. 

Walls of the five floors are painted differ- 
ent colors so that one may ascertain loca- 
tion with ease. The ground floor is brown 
(the earth}* the second floor gioen (grass). 



Pentagon switchboard— lb* 
world's lorgftit private- unit 
would larva city of 115,000 
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the third, fourth and fifth are officially and 
respectively, red* white and blue. The de- 
signers, however, softened the white to 
gray to relieve glare. 

Doors in the concourse which open on 
ramps leading to various floors are painted 
in five colors. The green doors open on a 
ramp leading to the second floor; the red 
doors guide workers to the third floor ramp. 

The Pentagon's two -level bus station, 
similar in size to the Pennsylvania Station 
in New York, Is designed to handle 30,000 
persons in one hour. There is a 680- foot 
concourse on the upper floor from which 
stairways descend to loading points on the 
ground level. There are three lanes of traf- 
fic, two for buses, one for taxis, During the 
rush hours a bus will pass through the ter- 
minal on the average of every 8 seconds. 

Traffic moves in and out of the grounds 
on a specially built highway system. Forty 
miles of 24 -foot paved roads approaching 
the building connect with three main high- 
ways outside the grounds. Twenty-one 
bridges provide grade separations at all 
crossings on the “reservation” and no stop 
lights break the flow of traffic. The high- 
way system was worked out by the War 
Department in co-operation with the Pub- 
lic Roads Administration. 

In grading the approaches and landscap- 
ing the site, some 5,000,000 cubic yards of 
earth were moved, That is one record that 
will probably stand for all time. Prepara- 
tion of the grounds included removing a 
slum area and abandoned brick yard, tak- 
ing over the old Hoover Airport and part 
of the Arlington Experimental Farm, and 
creating a lagoon of several acres. Even- 
tually, fountains and gardens will add to 
the beauty of the site, but it will be several 
years before the landscaping is complete. 

When it comes to superlatives the Penta- 
gon is unsurpassed. It is the largest air- 
conditioned building on eailh. It has the 
greatest floor space of any office structure 
—4,000,000 square feet. Its switchboard is 
the largest private one in use and would 
suffice for a city of 125,000. In its cafeterias, 
dining rooms and lunch counters some 
7 P 0W persons can be fed simultaneously. It. 
has a hospital complete with surgery. 

The building rests on 4O,O0Q concrete 
piles, one for every worker in the Penta- 
gon, If these piles were placed end to end 
they would extend 200 miles. The Penta- 
gon has its own power and disposal plants, 

(Continued fa page IE 2) 
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Infrared Lamp Dries Sketch 
To Save Second Inking 




Applying tamp to ink lin&9 drown over pencil sketch 

">■> 1 / / $ *"/ 

Use of an infrared lamp for drying fresh- 
ly inked drawings at the patent depart- 
ment of Westinghouse Lamp Division is 
speeding the work of draftsmen and in 
many instances saves valuable production 
time. Pencil marks on drawings are al- 
ways erased after they have been traced 
over with ink, and in the past this would 
produce gray lines which meant that the 
. drawings had to be inked a second time. 
The necessity for this re -inking now is 
eliminated by turning a 2 50 -watt R-4D re- 
flector drying lamp on the drawing for 
a minute, which takes out the moisture. 



Sponge Rubber Substitute Found 
In Laboratory Accident / / p 

From the foam of a kettle tailing fiver in ' 



a Chicago laboratory, two experimenters 
obtained a substitute for sponge rubber 
that can be made from waste farm prod- 
ucts. This discovery was accidental, since 
according to officials of Bauer &. Black 
they were seeking a rubber substitute to 
be used in adhesive tape. In the pot was a ^ 
mixture of a special resin, acids from veg- 



etable oils and other chemicals. Tests of 
the foam showed that at normal tempera- 
tures it is not so flexible or compressible as 
natural rubber, nor has it as great tensile 
strength, but it is said to be useful as lining 
for tanks, airplane cockpits, helmets, in 
seat cushions, and as de-icers for plane 
wings and stuffing for hospital mattresses. 
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typical of ether puppeftj flora of la Traviatp, nijowo, it tfifih-otlcd by 

looped wirei and rodt. A ditk at the feit unable* puppvt la ttand ar&tt 



&elow. left, a corner ir the workshop -where itenery and properties are 
ho til by expert workmen . flight, leaking through si age wings. Rows af 
overhead lights may be railed and lowered. More Ik an 1 ,000 lights are 
tried, soma being operated from- backitagE, olhtTO from the control room 






f^RAND opera^^fth 
^string less puppets 
instead of real singers 



strutting about a minia- 
ture stage, is the culmi- 
nation of a lifelong hobby 
of Fr odrik Chrame r. Chi- 
cago restaurant owner. 
The 13-lnch puppets, the 
scenery, the theater with 
95 fixed seats, the stage 
and the production reflect 
many years of painstak- 
ing work and research. 
Unlike marionettes con- 
trolled from above by 
strings, these tiny figures, 
dad in costumes copied 
from those worn by Met- 
ropolitan and LaScala 
artists, respond to the 
deft manipulation of 
wires passing downward 
through slots in the stage 



floor that form “tracks" 
for the cast. Four girls, 
maneuvering the puppets, 
from beneath the stage, 
wear headphones to keep 
in touch with Mr. Chram- 
er„ who directs each pres- 
entation, Orchestral mu- 
sic and the voices of many 
famous artists come from 
disk recordings. Remark- 
able for beauty and qom- 
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Girls beneath stage see that puppeH da nal mki 
cues end -give them aifion appropriate to mgiic 



pletenesa, the scenery and properties 
are constructed in Mr. Chramer's own 
workshop. Since an operatic perform- 
ance calls for little more than slight 
gesture^ the puppets’ actions are lim- 
ited to simple arm. leg and head move- 
ments, yet they can kneel* sit, shake 
hands, embrace and even carry small 
articles. For his repertoire of 14 operas, 
Mr. Chramer uses about 300 puppets, 
48 being the largest number for any 
single performance. 



In itmlroE rafcm Mr. Chramtr Puni ditltv operates mart 

*f itage lights by bank Sw3t?li(l, B«1ow F scene from 

tii Traviotaj nele liny candelabra., puppet orchestra with 
leader "Tosei." Slag# is feet -wide, eight feet high 
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Electricians on Stilts Save Trips 7 

t 1 Mi a m B I ri 



CJlU'I'enls. 'l'A*-' .(.Ipft^r, . “ . ^ 

bling a small ship propeller, is sol- 
dered to a cone-shaped body 
equipped with a magnetic driving 
element instead of a mechanical 
one to prevent leakage. This mag- 
netic drive actuates a contact 
mechanism in the submerged case 
which, in turtle keys the radio sig- 
nals on a transmitter housed with- 
in the buoy. Included in the setup 
is a compass mechanism having 
two sets of contact points and a 
revolving contactor. 



Semihollow Balsa Life Raft 
Floats WithBullet Holes 

Bullet holes alo?u?3oulll noC^Snk 
a balsa- wood life raft of semihol- 
low construction in tests conduct- 
ed by the manufacturer. After 60 
rounds of .38 caliber bullets passed 
through its bulkheads* the raft 
sustained &4G pounds with a free- 
board of five inches. Balsa rafts 
are made in sixes that will support 
from 15 to 25 persons clinging at 
the sides. A special waterproof 
covering: protects the balsa wood* 
and if pierced by bullets the holes 
swell shut, preventing the absorp- 
tion of water. Life floats have lines 
all around the sides which ship- 
wrecked persons use to keep 
themselves afloat. Some have 
suspended platforms upon which 
several can stand. 



Radio Meter Held by Buoy 
Broadcasts Tide Action 

Velocity ancT dirt^tiSn of ocean 
cur rents can be broadcast cunt in- 
uously by the Peters-Roberts ra- 
dio current meter, developed by 
the U-g, Coast a nd Geodetic Sur - 
vey, Housed in a^streamline case 
so It will align itself automatically 
with the current, the meter unit is 
suspended to a depth of about 15 
feet from a special buoy that re- 
mains steady regardless of strong 

16 tyf-Ka. / fi C. 

/ * m 



Making ceiling installations on stilti mvei timi imd dEmb 



Taking up the suggestion of a bystander, elec- 
tricians at work wiring barracks and mess halls at 
Ft Lewis, Wash., mounted stilts so they could reach 
the ceiling to make overhead in- 
staHations, This innovation, it 
was estimated, saved each man 
more than a half-mile a day of 
climbing up and down stepladders. 



N«w rafl floats high 

Supporting many 1 IYi&H. 
Left, note bufkst n/- 
rangemont of bottom 



, 'jTJOci . 

Flying Boat "Mars” Becomes Largest Freighter 




frrGUjaftd ban calk end ohove wtngs era wsrka-fi who helped build navy plane now convened into freighter 



Tiny by comparison with the gigantic 
proportions of the 70-ton navy flying boat 
they helped to build, 250 members of the 
“experimental” crew posed recently with 
the mighty M artin Mars— the biggest plane 
of this type. Spaced an average of nearly 



six feet apart, 35 men stood along the top 
of the 200 -foot wingspan, while 215 other 
persons posed beneath the wing. The huge 
"water bird” has undergone conversion 
into an air cargo carrier, in which capacity 
it is said to be the world*? largest. 





Little Brother of Big Microscope Is 234 Inches in Height 

lathe, taps and dies were useiefin construct-^ 



Almost microscopic in size itself T a tiny 
microscope that actually works has been 
built in his home workshop by Joseph 

an employee ol Baugdl.rin d Loinb^ 
V who spent a year of his 
task, A watchmaker's 



Ing the instrument, which is only 2% inches 
high, with a specimen stage % inch square 
that can be racked in and out like a re- 
search model. It has coarse and fine focus- 
ing adjustment and also adjusts for inter- 
pupillary distance. Mak- 
ing his task more difficult, 
Kleiber selected a binoc- 
ular type microscope, fit- 
ting it with a revolving 
nosepiece carrying multi- 
ple objectives. Hardest to 
make were some of the 
tiny screws, and all it 
lacks now is a substage 
condenser to control light 
from the mirror. A glass 
cover for the instrument 
was made from a pill dis- 
play bottle. 



f 



Tiny mkruuapt besidt lull-seal* made I lo letl? close up view rn iniet 



Ot is estimated that 
2 ? 000>GQQ,000 pounds of 
household fats have been 
thrown away annually, 
and it takes only a pound 
to produce enough glyc- 
erin to fire foui' antiair- 
craft shells. 
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Jap Zero pibU d$*T r l tm* for w of G Mftf lop gurmir 

Arr 1 Carpi min Isom to ro<ogniko Allied end enemy pIpTivi from mod all 




By 

Lt, Willis 5. Brown, Jr, 

Army Air Carpi, Stockton Field, Colif. 

At told to RODERICK M. GRANT 

CO YOU think the Jap 
kJ Zero can out climb and 
outfly and outmaneuver any 
American plane? Well, 
you're about right , 

But that’s not the whole 
story. Did you ever hear a 
Yankee back from Midway 
or the Solomons or Austra- 
lia grumble about his plane 
and wish he could trade it in 
on a Zero? I haven't. And 
some of my students have 
shot down Zeros, 

Yes, the Jap fighter can 
f\y r It has a tremendous en- 
gineJn a bantamweight 
body. It has huge wings for 
its weight It can get there 
plenty fast. But it can't al- 
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ways get home again, for any 
American plane can oulgitn it, 
and that is rather important in 
a shooting war. We have some 
planes with as many as 10 ma- 
chine guns which can pour out 
200 bullets per second. Add it 
up for yourself, Three of these 
Americans flying in a hL V" can 
ladle out 2,400 slugs in a con- 
certed four -second burst. 

Thei'e are some other nice 
things about our ships. They 
arc armored, fighters and 
bombers alike. The Japs are, 
for the most part, unprotected. 

Aces of the first World War 
talk fondly of the ^crates*’ they 
flew. The Zero is a crate; flimsy 
wood, plastic and fabric. May- 
be it's hard to catch when it's 
running away, but any time it’s 
in gun range you can make it 
look like a punch board. 

Here’s a funny thing about 
the Japs. They don't carry 
parachutes, The boys from the 
land of silk and umbrellas 
aren't .supposed to bail out* It’s 
not honorable in a Nip to land 
safely and be taken prisoner: 
besides, a parachute would ho 
that much extra weight in a plane. So 
when you hit ’em, they go down, and it's 
no happy landing. 

That's not the way we were brought up. 



Whnt the wfrll-drftitftd Amarirtm pilot ween at high 
ralNtudei. Notice emergency oxygen mask below chin 

Qnq4ivndred-pftund practice bombs ara useJ at p 
training "csllege" lo tan* up mviclei in taliirhenici 
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We hear civilians carping 
about the accident rate 
among student pilots. We 
don ? t hear that kind of talk 
among ourselves* I ean + t tell 
you the accident rate for the 
army as a whole; "hut I can 
say that at the advanced 
training school for twin- 
engine pilots where I am an 
instructor, we have had an 
average of IDO students in the 
air every minute for two 
years, and there have been 
just three fatalities, 

One fellow deliberately 
flew into a thunder head. He 
should have known better. 
There are two unbreakable 



Thfl instructor GV*r mop* hit tWm of pSIof* before lokeoff 



rules in the Army Air Corps. 
Stay out of thunder heads, 



Our fliers get a sporting chance to float 
down if they’re disabled. Every man who 
climbs into a plane gets a parachute for a 
going- away present. In fact, the U. S. 
Army insists on a chute for every passen- 
ger and crewman in an army plane. That’s 
even safer than the civil air lines 3 which 
provide no parachutes whatever for the 
millions of travelers they carry. 



and stay beneath the overcast. Thunder 
clouds are poison in a beautiful disguise. 
Yoifre likely to run into a lOO-mile-an- 
how downdraft around the edge of the 
cloud and a 100-mile- an -hour updraft in- 
side it ? with terrific turbulence. Something 
like that tore the wings off this man’s plane. 

Our safety record here is rather remark- 
able in view of the fogs that sometimes 




blanket the field with un- 
predictable suddenness. 
We have had as many as 20 
students caught by fog at 
one time, and brought them 
all down without incident. 
Students are taught to fol- 
low the radio beam to the 
cone of silence marking the 
beam center, make the 
right-angle turns., measure 
off distance and altitude 
and set the plane's angle of 
glide to meet the invisible 



Thii h the of iKp 

&-l? r the migflVl^tl warplane in- 
iJie world. Our bombers hove the 
biggeiT guru and heevloif armor 
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runway exactly. With an 
altimet er ace urate and sen - 
sitive to 20 feet, it's not so 
difficulty In the densest of 
soup you can always see the 
ground from IG or 20 feet up. 
Incidentally, much of the 
credit for our safely record 
goes to the ground crews 
who keep our planes in per- 
fect condition. They’re all 
enlisted men who have of- 



fered their services and tal- 
ents in a job that isn't always 
glamorous, but is just as im- 
portant as that of the cadet. 
For the pilot depends on his 
ground crew for a smoothly 
opera ting ship . Th ey are th e 
boys who don overalls at the 
crack of dawn to tune up our 
planes for another day’s 
flight training or for a scrap with the en- 
emy, TheyVe working with grease and oil 
late at night on their essential part of the 
big job of making the XL S, Air Corps su- 
promo in the world. And, every one a 
skilled craftsman, they get a thrill in 
watching the plane they've groomed take 
nil with a graceful lift — and a load of TNT 
for Dusseldorf . We’ve a swell crew of me- 
chanics here, and we need more like them. 



At upper rigM, th? bcmburdier'i neit in the non 
of a four-engine bomber. He alio hm* a SG-caliber 
machine gun fo man when not buiy planing JJ eggi." 
At M# r obfivf, a pre-flight end gunnery Irairwr. Bfl- 
IflWj Air Corps itudenri itudy model of a gyroicope 
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Th*t* SD-Caliber mochlna guni bib pa tier to Zeros and Fode-Wulf lighten 



Precision is the main dish in this ad- 
vanced school— precision in flying and 
navigating, Yankee fliers today are taught 
to fight as a team and to bomb as a team, 
and teamwork necessitates the utmost pre- 
cision. Dogfights of the 1918 brand are 
taboo. They may happen, but they are not 
planned that way. By operating in groups, 
the fighters multiply their fire power; they 
are schooled never to break off into single 
combat. Like a perfectly trained symphony 
orchestra following the conductor's baton, 
the wing men of the fighter team train for 
the dangerous game of follow the leader, 



diving and wheeling and 
firing without 50 much 
as a split second's glance 
at the target. 

The Yankees learned 
that from Brig. Gen, 
Claire L, Chennault, 
fighting chief of the Fly- 
ing Tigers of Burma and 
China. The Chennault 
circus trick of tying the 
wingtips of three planer 
together with six-foot 
strings and taking them 
off, flying and landing 
them with the strings 
intact has become the 
basis of standard tech- 
nique in the Army Air 
Corps today— although 
we don't use the strings. They were just 
stage “props/ 1 

Heri/s how the team works. Three Aira- 
cobras or War hawks or Thunderbolts line 
up on the runway. The leader of the JS V” 
element give? the signal and they are off 
together. From that second until they pull 
up at the home base hangar at the end of 
the tour of duty, neither wing man takes 
his eyes off the leader. They climb, bank, 
dive, zoom as a unit. In the air, the two 
wing men take a position with their wing 
tips three feet to the side, three feet back, 
three feet above the leader^. 




tiling represent a task forts r an instructor demonstrate* ttielfcnds of attacking an enemy fleet 
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Three thousand feet 
below, the leader sights a 
pqua dron of Japanese, 

Without a sign to his 
teammates* he leads them 
into a power dive. He 
may radio the order to 
fire. More likely no word 
wilt be spoken. When the 
wing men see the Hash of 
his guns, they press ihe 
triggers on their own 
Slicks and spray the tar- 
get. They may not even 
see it. Thus their fire 
power is trebled. 

One burst, and they pull 
away. There is no climbing back for an- 
other round, if these are Zeros they are 
fighting. They have lost the advantage of 
altitude and the speed of the plunge. One 
deadly burst from above, and the team is 
on its way rejoicing, 

Tire Client tank system works. You may 
remember that the Flying Tigers shot 
down something like 34 Jap ships for ev- 
ery P-40 lost. It’s the system we teach 
hero and at at! fighter and Ijomber schools 
where formation flying is a part of the 
curriculum. At first the instructor leads 
the element with hand or head signals. 
Thumb pointed left or right means 3 turn. 
Head tilted forward, increase speed. Head 
tilted back, decrease speed, and so on, The 
student’s eye* focused unwaveringly on 
the leader's opposite wing, takes in the 
signals and observes any change in aspect 
of the flaps, and after many hours of flight 
together the trio is welded into a unit, the 
wing men responding as if the leader's 
brain transmitted Its commands by a sin- 
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top. ci capered Jop Zero (deltiikd in tht drawing) 
it lasted hy a U. S. Air Carpi pilot. Brin w, ike na^i- 
gator af o big bomber plaiting the tou nc to large I 
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FnrechuTi framing ii e w muit" for pH airmen. Hero a ccicJhI ii liarmiig 
the technique of guiding hit parachute hy manipulating tti« fhrOud lines 



gle nerve to the fingertips controlling 
three planes, 

YouVe driven down the boulevard with 
your eyes glued to the fender of the car 
ahead, It + s something like that* but in the 
sky there’s a third dimension to think about 
and the pace may be l&O to 400 miles an. 

hour instead of a 
wartime 35 on the 
boulevard. Yet it 
becomes automatic, 
even the landing of 
a pursuit ship at 100 
miles an hour with 
your attention on 
the other fellow's 

■■el 
^ gjBBaj 

ll r « every itucfflul'i artv- 
bitidn, I* pilot Q big 
burrober like the Ibe 

biggs-ct thing with wing* 



wing and landing gear in- 
stead of the ground that 
is fast coming up to meet 
you, That's teamwork 
polished to the point that 
you're reading the signals 
in the quarterback’s mind 
as fast a*? he thinks them. 
Lately our fighters have 
evolved a two-plane com- 
bat team that has proved 
a good combination. 

Wc have a plane for ev- 
ery purpose. There has 
been criticism of the ina- 
bility of the Airacobra, 
for example, to fight 
much above 15,000 feet. 
It was never intended to. 
It was designed primarily 
for ground strafing. We 
have high-altitude fight- 
ers. We have intercep- 
tors, notably the L o^h^Fj S— the Eng- 
lish call it the L i gjjln mg— w high can climb 
a mile a minute and operates very effec- 
tively at high altitudes. We have one at- 
tack plane that is the toughest bud of its 
kind. It has four fixed guns firing forward; 
it can strnfe the enemy as it swoops down;, 
and as it climbs away from the attack a 
belly gun sprays backward against the 
ground. 

No plane can excel at everything, The 
Flying Fortress comes as near to it p I be- 
lieve, as any. Some of my students are 
piloting Boein g B-l7*s over the Pacific, and 
they tell me the J aps won’t go near a For- 
tress any more, A few early encounters 
evoked a deep respect for the big forts in 
those sons of the erstwhile Rising Sun who 
got away. The Flying Fortress just isn't 
vulnerable. ^ 




[ ,31 


ii 






11 ■ 1 



24 



POPULAR MECHANICS 





On one occasion six For- 
tresses were flying in two 
V elements of three when 
they spotted IS Zeros up- 
stairs. The Forts sailed 
straight on their course 
with the dignity befitting 
their might. Inside* the 
starboard gunners fin- 
gered their triggers lov- 
ingly. Up above, the first 
Zero peeled ofi and roared 
down like an angry hor- 
net, insulted by the indif- 
ference of his prey, An- 
other Zero peeled off on 
the tail of the first, and an- 
other and another. The 
Fortresses moved majes- 
tically on,. Their gunners 
waited almost until they 
could see the red of the 
enemy's eyes. Then they 
let loose, A thick hail of 
50-caliber bullets rose to 
meet the screaming Zeros. 
The first Jap burst into 
flames and plummeted to 
the sea. The second Jap, 
riddled with bullets* dis- 
integrated, The third went 
spitmmgT and the fourth, 
and the fifth . , . seventeen 
Zeros were blasted out of 
the air. The eighteenth, 
loath to make it unani- 
mous, hied himself unhap- 
pily away to report to 17 
sets of bereaved ancestors. 
The six Flying Fortresses 
streaked on without a 
change in pace. 

It J s about nine months 
from the reception center 
to the front seat of a 
Flying Fortress or a War- 
hawk* and there are mo- 
ments both dull and dan- 
gerous between. 

It's not so dangerous to 
fly home in a fog that 
seems solid enough to float 
a jeep; more than once the 
civilian spotters who hon- 
eycomb our seaboard have 
located lost students for 
us and we have brought 

{ConKrttied to page 16$) 




Powerful fl sod lights illumine Is a field during night flight 1 ruining 



Stsfe -flying h drvmmtd into Hi* student* with 1ho*B "Air Hug" pOt^rt 
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Robot "Remembers” Flash-Image 
Until Camera Clicks , 

In studying unpredictable f flashes and 
surges in electrical equipment, it is a great 
help to have photographs of them, but they 
vanish before it is possible to click the 
camera shutter. However, the problem has 
been solved in General ^Electric ? s labora- 
lory by the development of an electronic down or> lover to lock binds into pocHien 
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Cadets Learn to Abandon Ship 

On Waterfront Platform 



robot that retains the im- 
age of a flash for ¥ j & sec- 
ond, long enough to per- 
mit the opening of an au- 
tomatic camera lens. It 
consists of a cathode ray 
tube having a thin coat- 
ing of a fluorescent ma- 
terial on which a small 
beam of electrons contin- 
uously paints a picture of 
what is happening. When 
a flash occurs, this mem- 
017 oscillograph holds the 
image while a thyratron 
tube trips the camera for 
a Ida-second exposure. 



Lever Locks Blade 
Of Hack Saw 
In Position. / 

Hack sawISlds 
placed or repositioned in 
a jiffy with a cam-action 
lever- lock that ekminates 
loose studs and threaded 
tension devices- Pushing 
down on the lever at- 
tached to the spring steel 
frame locks the blade into 
position under high ten- 
sion, This tension results 
in straighter cuts and 
fewer broken blades. The 
saw is adjusted for S-, 10- 
or 12-inch blades The 
blade can be faced in any 
of four directions by plac- 
ing it over fixed pins on 
the side and bottom of the 
frame. Straight or pistol 
grip handles are available H 



Cndaia leaping av&r the fide ef “dacmed *Wlp” and itra moling down ropes 



At a west coast port, cadets in the Maritime Service Basic 
Training School use a lofty platform at the water's edge for 
rehearsing “Abandon ship I M The pla tform has upper and 
lower decks and is equipped with nets and ropes. It only 
takes the cadets a few seconds to get into the water at the 
signal, “Over the side.” During the drill 
they arc fully dressed and wear lifesaving 
jackets. 




f 3 V -7 f -&Lp JU' A<rn^J--^ 

Speedy Cable Layer "Shoots” Line to ^ 



oadsi< 




Laying cables behind the front Lines at 
the rate of 30 miles an hour is the feat of 
the British Royal Corps of Signals with the 
track-driven cable layer shown above. The 
machine, manned by a crew of five* is 
equipped with a “gun” which projects the 
cable to one side^ clear of the road way used 
by advancing vehicles. Three big drums 
mounted on the front of the layer carry 



mile lengths of line. The machine is fol- 
lowed, by a “building crew” that erects the 
cable on light poles or buries It The art- 
ist's drawing, which is based on official 
information, shows a crew laying cable on 
the desert to link command headquarters 
with a forward air base. Cable communi- 
cation is vital in offensive operations as 
an alternative to radio. 
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77te LONGEST ROAD 2n the 




\ S THE PLANE FLEES, Buenos Aires is about 
1 a third of the way around the world from 
Fail-banks, Alaska. Between them, almost com- 
pleted, lies the longest road in the world. 

Bulldozers crashing through the underbrush 
from north and south met m the Yukon wilderness 
in November and U, S- Army trucks were soon 
rolling over a new 1,(532 -mile pioneer road con- 
necting Alaska and Canada with the United States. 

From Fairbanks to a point in southern Mexico 
the road is now uninterrupted. From Buenos 
Aires, Argentina, across the Andes to Santiago, 
Chile r and north through Lima the highway is in 
use^ and an all-year alternative route from Lima, 



l&ff, lumping Guo I an uf Pan Apnerittin highway. A 

million Indian* must w<nrk wo«kt a y ear on neii-emal hlgh» 
ways. EnioWj, on oxiPlf m«HE a modern bridge in Nicaragua 



By Edwin W. James 



Chief of the- Enftr'Amerietin Region til Office 
United Sta-t^t PMhli^ Admird^rptipn 
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FT.Q ST.JOHN 



PRINCE GEORGE 



EDMONTON 



SEATTLE 



SAN 

FPANO&CD 



LOS ANGELES 



Dallas 



PASO 



NEW 

ORLEANS 



LAREDO 



GUADALAJARA 



MEXICO 



PUERTO 

MORELOS 



GUATEMALA^ 



MANAGUA 



PANAMA 



BOGOTA 



ftIO m JANEIRO 






rORTO AlfGftE 



ROSARIO 



MONTEVIDEO 



WORLD 



CIRCLE 



FAIRBANKS 



VALDEZ 



WHITEHORSE 



VANCOUVER 



Peru, !o La Paz, Bolivia 
and Rosario and Buenos 
Aires, Agentirm, soon will 
obviate delays to winter 
motor traffic over tbe 
trans- Andean road east of Santiago, 

Only a half dozen short sections 
through the mountains and jungles 
of Central America remain as ob- 
stacles to free motor travel between 
the sister continents over the world's 
longest unbroken ribbon of highway. 

In a world conflict that is basically a War 
of Transportation, with a vast movement 
of men and military machines on a global 
batttefront, the Pan American Highway 
System is destined to play a vital role. Its 
building, like that of the Panama Canal, is 
a milepost in man’s constructive achieve- 
ments and a monument to the cooperative 
spirit of the 21 Western Hemisphere repub- 
lics that jointly built the great system of 
15,000 miles of highway and principal con- 
nections. It has been, building for almost 
19 years; when finished, nearly a half bil- 
lion dollars will have been expended on it. 



— COMPLETED HIGHWAYS 
■in UNDER CONSTRUCTION 
*M+ SEA FERRY ROUTES 



CARACAS 



! QUITO 



LIMA 



Tap, unloading cor ol 
Uruguayan port after 
ferrying Plot* rivar 
frbm Buenos Aires. 
Map ihawfi the fiemE- 
*pher« high way i from 
Ala ilea to Rio do Ja~ 
no pro and &ugfios Aires 
with in-eoriipJel^ ioc- 
fiont in dolled lines 



LA RAJ 



SANTIAGO 



BUENOS AlfiES 
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A motorist folio wi a detour 
around a wosh&d-out bridge on 
the road over ihe Peruvian Andes 



Crossing a narrow bridge over e iptctacutar gorga In the Andes 

Right now the question is — can the Pan 
American Highway provide a major war- 
time contribution by bringing strategic 
materials from tire other American repub- 
lics to the United States? 

It can, tinder certain conditions. Our 
government has granted loans and appro- 
priations totaling between 85 and 95 mil- 
lion dollars to push the highway through 
Central and South America, A 675 -mile 
pioneer road is being rushed from the 
Mexico -Guatemala border to the Panama 
CanaL to be linked by June 
with the Mexican railway 
system to our border. 

The wisdom of an inter- 
national highway system 
as a part of our war pro- 
gram was dramatically ex- 
emplified by China’s Bur- 
ma Road. Scooped out in 
ten months by back- 
breaking hand labor of 
more than 100,000 men, 
women and children, this 
highway functioned for al- 
most five years, pouring 
life blood into the armies 
of China* 

Observers who have 



compared the Burma Road with 
finished sections of the Pan Amer- 
ican Highway rate the Burma Road 
a back-country, grade-D high- 
way. Yet in 1941 the Burma Road 
carried 20,000 tons of vi tal supplies 
every month to the fighting Chi- 
nese, Despite lack of fuel, ma- 
chinery and equipment, lack of 
organization technical difficulties, 
inadequate surfacing and the un- 
remitting rain of Jap bombs, this 
artery functioned until Burma 
was conquered, Chinese humor- 
ists' favorite jibe was that a Jap 
bomb cost 31 , 000 ; the hole it made 
in the road cost eight cents to re- 
pair. Today the Chinese are fe- 
verishly building another highway 
to connect Chungking with India. 

Ships are the principal means of 
moving freight between the 
Americas, Since Pearl Harbor, 
ship sinkings in the “Battle of the 
Atlantic” have totaled over 545. 
Shipping distance from Buenos Aires to 
New York over the 24^ day peacetime route 
is 5,871 nautical miles. By utilizing alter- 
native water and land routes we may re- 
duce our exposure to submarine attack. 
Except for about 2,000 miles of continu- 
ous surfaced road in Mexico, the 3,500 miles 
of the North American section of the high- 
way ( called the Inter- American Highway 
north of the Panama- Colombia border) is 
still under construction. Sections are com- 
pleted, but not continuously connected. 
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Parts of southern Panama and 
northern Colombia arc still only 
semi- explored. 

The South American section be- 
tween La Guaira p Venezuela, and 
Rio do Janeiro, Brazil, is about 
8,200 miles long— 325 miles longer 
by the Santiago route than via La 
Paz. Reports indicate the highway 
is about 98 percent completed. The 
principal bottleneck is a 290- mile 
stretch in Ecuador., which could 
be built in about five months if 
funds, equipment, labor and sup- 
plies are provided. This gap can 
be detoured by a water jump of 
175 miles from Talara, Peru* to 
Guayaquil* Ecuador, or 90 miles 
from Puerto Bolivar to Guayaquil. 

Truck transportation over the 
Pan American Highway is expect- 
ed to be important in future trade 
among the other American repub- 





In western Venezuela Ihe Highway fabovft) snakes iis way in 
□fairupl Gittnli to (He cloudwfcpped nnme JI on lop of ihe 

AntJei at La Negro ptiM. A w reeked cor it mounted on p monu- 
mnnlal fcms-c (Infljl tP worn ipEcdei-? pi gi Peruvian crotfropdl 



A flsel of len frattOU poll" 

sng utapcfM it making iho cot at right 
on lh« highway 1o Panama in Coito Rica 

lies. There are plans afoot to solve 
local shipping problems by using 
truck convoys from southern to 
northern Peru* about 1,000 miles. 
There are about 10,000 Diesel 
vehicles in the Western Hemi- 
sphere, half of them in the other 
Americas. About 100,000 gasoline 
trucks were reported frozen In our 
dealers* hands — a large stock pile 
from which motor vehicles could 
be diverted for trucking vital ma- 
terials from South America, There 
is a moderate supply of trucks on 
that continent. 

(Continued to page 17G) 
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20-Foot Leap Trains LJ.S. Rangers 

For ''Commando” Raid 



4& hours, was subjected to a sud- 
den increased pull. but resisted 
until the tension reached 22 






pounds, yielding only when its 
shell-closing muscle was torn 
apart. To apply the weights, small 
notches were cut In the shells into 
which small hooks were inserted. 
Weights on lines passing over pul- 
leys applied the tension, while the 
shellfish were kept alive in a salt 
solution similar to sea water. It 
was pointed out, however, that in 
their natural environment, oys- 
ters and clams might not react in 
exactly the same way. 



Clam Demonstrates Its Ability 
To Keep Its Month Shut 

Steady pulling for five dayjffei 
ranging from about two pounds to more 
than eight pounds failed to make oysters 
and clams open their shells in tests con- 
ducted by Profi A M, Reese of W est V ii> 

j2 nia Unive rsity, 1' jL ~ ~~~ 

Rleulrndy - "how 



gin i a Unive rsity^ He was trying to learn 

mo Husks to open their sh ells so it may 
devour them, but this problem remained 
unsolved. Some of the shells were opened 
slightly after five days, others not at all 
One oyster, after a three- pound pull for 






Repairing knee at lion with the new hydraulic tool 









Ranger Imping From top of rail bdffttf wJlh hi* gMjfl in hand 



7n< % T 

is, who disnn 



United Stales Ranger 
guished themselves in the raid on Dieppe, 
keep in top physical condition by training 
with British Commandos on obstacle 
courses. Scaling a 20- foot rail barrier with 
full fighting equipment and then jumping 
off is one exercise. The Ranger knows how 
to land without breaking bones— unless 
they happen to belong to ihe enemy. 



One-Man Tool for Wheel 
Saves Removing Parts _ 

Knee action wheel faults^m^e^- 
p aired without removing parts 
from the car with a handy tool that 
can. be operated by one person, 
The tool, powered by a hydraulic 
ram, corrects faults that would re- 
sult in abnormal wear on tires. It 
is applied with three -point con- 
tact and adjusts frrjm 3 to 7 inches 

to correct camber. It also can be 
used to straighten steering arms 
and spindles. 
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Cafe Keeps Patrons’ Sugar Like Shaving Mugs --7^ 



Sugar problems of the 
diners in one restaurant 
have been solved by the 
proprietor, who installed 
a rack behind the counter 
where each pa lion may 
store a sugar bowl of his 
own, If the customer 
wishes more than one 
spoonful in his coifee or 
tea, the first one is on the 
house and all the extras 
come from his niche in 
the “sugar vault” 



Stored like s&ap mirgi 
in an old-1 ime borbot 
*h Op, KUgar disppnsrrs, 
belonging ro patrons 
provide that exlrd 

ipoOn in the 
An odd as sartm ant, 
I Vic fonldineri include 
■utamizers, oil can l 
and bean pals 




Demountable Partition Panels Conserve Wood and Nails 




Solid partition walls can be erected 
speedily and easily with gypsum core wall- 
board supplied in panels six to 10 feet long 



and four feet wide. These panels are set 
within a fra m c w o r k of t wo - by-fo u] s 
spaced four feet apart, using wood molding 
to mount the panels in 
place. Panels so installed 
may be dismantled intact 
simply by ripping out the 
moldings. Fewer nails arc 
required for tills type of 
inst allat ion (ban where 
wallboard is mounted on 
studs spaced with Ifi-inch 
centers* and the wider 
framework also saves 
considerable wood. The 
molding deli Is may be 
driven without puncture 
ing the panels. 



Two viewi at Mt show work- 
men sslting panel in frome of 
I wo- by -fours, and placing 
quarf-or^rOund molding: which 
held* th* panel all around 
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SHARP 

SHOOTING 



HAND IRONS 



Tc p, Ralph Miller, California guri smith, um high-speed ammuniHan 
In a revolvtf iFfll has heen filled with a lelescopic sighl for long 
range ih&eting. Batow, Ser^t_ JH. r J_ Nowha, crack shot of the 
Lai Angeles pal ice far<o, fir*S iimuTtn'neeiiitJ et lar^ela 



1 > EVOLVES shooting 
* ^ looks easy, when you 
watch a crack shot knock the 
ashes from a friend’s cigar- 
ette, or with two guns si- 
multaneously hit two small 
targets held at arm's length 
apart by someone in front 
of him. 

But have you ever tried to 
hit a small target with a re- 
volver yourself? If you have, 
youVe observed that the 
sights wobble all over the 
place. You get more misses 
than hits: and no wonder, 
for a handgun is the most 
difficult of all guns to use. 
You need a lot of practice to 
become a good shot, but here 
are a couple of tips that wifi 
improve your shooting al- 
most at once. 

In the first place, you may 
hold the gun improperly. 
The average person pokes 
his finger across the trigger 
and rests the rear of the gun 
against the big Joint of his 
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F-atirtg pwdy -from targets on pallet range, marksmen 
tyrn 0 1 0 eignaL fire at each target c* they rush in 



thumb. That's all wrong. It puts the barrel 
at an angle with your forearm, tending to 
spoil the aim. The recoil may slam the gun 
into £ho base of your thumb, tearing off 
some skin. 

The right way is to place the rear of the 
gun against tire soft flesh between thumb 
and forefinger. This lines the barrel up 
straight with the forearm. Your thumb 
now lies parallel with the barrel and the 
ball of the forefinger rests on the trigger. 
Always hold the gun this way, Be sure the 
grip or stock is held vertically instead of 
cocked to one side. 

Steady sight alignment is necessary be- 
fore you can run up good scores. The se- 





Oon'l fry thk on ihe boulevard — it's a Irkk for ex- 
pert!. Aiming ft revolver by lookihg It! ft mirror 

At Mt r Millet 1 ! high-*p$nd ,22 calibef rrnelver bul- 
let is shown in center, compered with n .38 caliber 
revolver bullet at left and a AS caliber, right 
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Gunsmrlh Miller overhauling various lypes of revolvers in his shop 

Cret is practice. The more you aim at the 
target* the steadier you become. Dry snap- 
ping, or simulating fire with an unloaded 
gun, is good practice and won't hurt a 
modern revolver. 

A good shot never pulls the trigger but 
always squeezes it. When you pull the 
trigger you pull the bar- 
rel to one side, spoiling 
the shot. A slow squeeze 
doesn't deflect the barrel. 

Even this isn't enough. 

There is a "follow 
through” in aiming and 
squeezing that makes the 
difference between good 
and poor shooting. A 
steady aim during the 
trigger squeeze is simply 
preliminary; the aim 
most also be steady dur- 
ing the time the bullet is 
traveling through the 
barrel, after the gun has 



been fired. Sergeant R. J, 
Nowka, former national pis- 
tol champion and a member 
of the crack Los Angeles po- 
lice pistol team, explains 
that a good shooter deliber- 
ately L4 hoids through and 
continues to sight and 
squeeze after the shot has 
gone. This helps to prevent 
the marksman from uncon- 
sciously flinching at antici- 
pation of the concussion. 

In exhibition* Sergeant 
Nowka can perform such 
stunts as shooting the ash 
from a cigarette held in a 
man's mouth 20 or 35 feet 
away, then shooting the coal 
of fire from the end of the 
cigarette, and finally cutting 
the cigarette in half. Cut- 
ting a playing card held 
edgewise at the same dis- 
tance is another stunt; hit- 
ting clay pigeons thrown 
into the air, or putting shots 
into two targets from two 
guns that are fired simultaneously are oth- 
er examples of fine exhibition shooting. 
These are not trick shots. No such shooting 
as this should be attempted by an average 
.shot while using another person to hold 
the targets. The slightest deviation in aim 
might cause a death. Not oven the best 



Proper]/ held,, rear of gun fits 
info soft fteih between forefin- 
ger and ihumbr iKumb h paral- 
lel to bond. Native thumb in 
improper hold fit right, wilh 
trigger finger extending too far 
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shots will fire at a target held above a 
person’s head because a slight varia- 
tion in .powder charge may cause the 
bullet to drop more than it should. 

Plenty of practice, plus coaching, is 
what it takes to become a fine pistol 
shot. Revolver shells are hard to buy 
these days but most revolver clubs re- 
load their own shells. An automatic 
reloading machine built for the Los An- 
geles Police Department range loads 
2,000 revolver shells per hour. Target 
shooting is safer and more convenient 
on a regular range than out in the open 
country. The first requisite for a prac- 
tice range is a thick backstop* such as a 
hill The whole area should be posted 
with warning signs and the range itself 
fenced in. A combination range for 
both revolvers and rifles should have 
targets at 25 yards, 50 yards, 100 yards, 
and on up to 500 yards or more if room 
is available. The shooting area should 
be in front of the range, on level 
ground, with enough room to provide 
six feet of space per man. Standard 
targets may be obtained at spoiling 
goods stores. 

Sergeant Nowka, former nariond pivlvl ctiam- 
piflrlr <igcir*m in two wilh a hull*!- Below, 
gun cats for four hand gun*, too It, om munition 



A revolver or any sort of hand- 
gun is a compromise weapon at 
best. Its chief asset is portability. 
It is a difficult weapon to aim and 
even a slight breeze will throw a 
crack shot off his mark. Because 
it is held by the hand below the 
barrel, the recoil of the gun throws 
the muzzle upward. In fact, the 
tall front sight of a handgun is 
built up pmposely to compensate 
for the distance that the muzzle 
lifts upward during the time the 
bullet is traveling through the 
barrel The barrel is actually 
aimed way below the target. 

Most handguns are effective for 
only 50 yards*, about the range of 
a shotgun. The bullets of heavy 
revolvers are big, s low-speed 
slugs that have muzzle velocities 
under 1*000 feel per second. Ralph 
Waldo Mailer of Topanga, Calif., is 

(Continued la page 175) 
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Line” at Baking School 



Reading the tempera- 
ture ol hrwd d(iugh r 
above, i e. just one of 
tin? t'iiie painls of bak- 
ing -given sold i c i- $rp- 
derit* al the Army 
Training School for Ad- 

vunrc d Bnkincf Iniligc- 
lorn in Chicago, Co- 
o p e r a ! i n g w Ufa I Fi e 
Army i n developing a*- 
pert bread baki'-Ti ts 
ihn tlviJlcirii itcifF o F the 
American Initilute of 
Baking, CenSer, Waictn 
ing over Army oven? 



The 'weighing in 
process, above, fi ck- 
Coitiponied with mare 
temperature tests. Bl-- 
IoWj 1 1 u den I s the 

"eompui" loam haw to 
hakv good bread with 
field equipment., rain or 
shine, hat or roJd r The 
daug h i & mixed and 
weigh ad in tents and 
baked in ovens firtrd 
with either eaol r wood 
■or oil. Mnn who com- 
plete the five - week 
course experts 



U. 5. SSantL] Cary-a L-ihuCW 
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Spare Tank for Plane Is Dropped When Empty 



t 

i 



X *X\uiilIary ’gaecflifte 
i tanks designed to in- 
crease the range of Amer- 
lean bombers are carried 
n the outside of the 
planes and can he dropped 
when empty or upon en- 
tering combat. The tanks 
are streamlined to reduce 

wind resistance. They 
developed by engi- 
neers of the UnjJLedjJtaitis* 
Ru bber Company and are 
' Wnstructed partly with 
conver ted tire machinery. 



Thfte streamlined 
are far I he air carpi— net for 
breakfcif but far the large 
bomber* to carry extra fuel 
and increase range of ships 





Statue in Butter of Cow and Calves Weighs 1,000 Foun< 



of 

E, 

atUlptOfp 

who uSfed butter in lieu of 
cby nr marble to make a 
life-size statue of a cow 
with twin calves for el pa- 
triotic exhibit. The group* 
titled “Food for Victory," 
was displayed in a large 
glass refrigerator kept at 
low temperature. One 
thousand pounds of but- 
ter went into the statues. 



Sculptor cl work in hit odd 
sJudia — a huge refrigerator 
where he made th is life-iiie 
bovine grtiup in butltcr. T e m- 
ptrorurt ii kepi a I f heeling 



"to 



Inventors Advised Not to Invent Torpedo Nets for Protection of Ships 

mg the first World War V^mniar situc^^ - j 



Of 100,000 ideas submitted to the Nation- 
al Inventors Council to help win the war, 
several thousand concerned nets* screens 
and other devices for protecting ships 
against torpedoes. Because this field has 
been so popular., Uncle Sam is suggesting to 
inventors that they would be wise to direct 
their efforts to other inventions that have 
nut had such intensive consideration. Dur- 



tmn 

prevailed when the Naval Consulting 
Board received 6,740 ideas In the same cat- 
egory. At that time it was reported that 
not one of the proposals had been approved, 
because the devices either were too heavy,, 
difficult to hold in position, unmanageable 
in a heavy sea, or interfered with the speed 
and maneuverability of the vessel. 
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It'a Iho (a-t* r whfl r, brinq* >rr* bad alive-r'" Abgve r sheor- 

mg the *tin thr&ughi tap blitter, belaw, al ihe navS^afof^ cfsik 



y ^ *7 5 

By Wayne Whittaker 




'T'HE navigator of a big Army 
1 bomber roaring over the jun- 
gles of Central America speaks 
into the planed interphone system: 
“Navigator to pilot In 14 min* 
utes we'll be over the Panama 
Canal" 

“Sure it's not Suez?” 

,f E,T.A. from this point/ 1 con- 
tinues the navigator, ‘"is not more 
than 40 seconds off original Esti- 
mated Time of Arrival." 

“Forty seconds ofE! Say t theyTl 
have you navigating a Great Lakes 
freighter if—” 

“You can relax now/’ interrupts 
the navigator.. "‘Looks like the 
ack-ack batteries will pass us up. 
You might also try keeping on the 
course for a change.” 

Under the good-natured banter 
of these airmen on an Army mis- 
sion to the Canal Zone was the 
knowledge that an error of min- 
utes meant sudden death. Every' 
plane that flies over the canal is 
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A Novigolian Cadet figuies ihnt th-e shortest way tg 
llit: Far Ensl h iiy o itraighl line along o Great Cir- 
cle. Hi* job will bp Iq irt the course, forecast weath- 
cr during flight,, read the mops ond watch the wind 
drift, guide itie bomber from base to target and 
home again, la f 1 . ope rating a radio direction finder 



BOMBER 

an enemy plane unless proved 
otherwise. Gun crews are in- 
structed to shoot first and ask 
q u estions a f t ■? r w a r d . Bot ]i 
navigator and pilot knew that 
their appearance a few min- 
utes early or late due to faulty 
navigation, would be greeted 
with a stream of bullets. 

This particular mission and 
others like it are considered 
rout i n e — com pic to ly w a thnut 
risk — all because of the high 
degree of accuracy of Uncle 
Sam’s aerial navigators. 

The pilots call these buck 
seat drivers fc 'high altitude 
bookkeepers.” They have a 
desk job, but thei r office is on 
a bomber and their desk be- 
side the bomb rack. Every pi- 
lot. b o m b a r d i e r or gu n n or 
knows bis navigator can guide 
him to any point on the globe 
■ — -to Berlin or llabaul, to Dus- 
seldorf or Yokohama — and 
back in home base. 

Even on training trips the 
navigation cadet — who is 



Sextan I in hand, t h e '"hack fcoaf 
driver" - sits bohmd the pilot check- 
ing plane'* posMidrk Fift^n wepks 
of hCjvigalrovi training and 15.000 
mile 5 of flight fit him far his jab 
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Cadets mu-st learn to Ay by &urt p liars find 
plonels. Hero iwfl Air Carpi- cadets sludy 
n Pan American Airways navis phara ihow- 
ing how tht world looks from eulside 



Seated an a revolving mount b training 
school, a budding Air Farce navigator works 
Out 8 problem in skyway mathematics 



called a “jackpot/ 1 the navigation equiv- 
alent to pilot underclass “dodoes"— must 
navigate so well that a SOO^mile jaunt Is 
completed on the “destination dot” within 
two minutes of estimated time™ 

An officer at the Army Air Corps* Navi- 
gation School at Hondo, Tex., compares a 
bomber navigator's job to directing a blind 



truck driver freighting 10 tons of 
TNT at 60 miles an hour. A cool 
head, accuracy, and ability to work 
with an array of instruments that 
would awe a layman are the re- 
quirements for a good navigator. 

Thousands of smart young 
Americans are learning naviga- 
tion in “sky classrooms^ in schools 
conducted by the Army Air Corps. 
Their instructors are experienced 
Army navigators, navigators from 
Pan American Airways and a few 
recent graduates. The cadets are 
taught to navigate by landmarks, 
dead reckoning, the stars and 
radio instrumentSn 

First, the prospective navigator 
must attend nine weeks of pre- 
flight school. There he receives 
refresher courses in mathematics, 
physics arid other subjects, learns military 
discipline and courtesy and how to iden- 
tify air and naval craft. He is selected for 
his training on the basis uf his own prefer- 
ence and exhaustive psychological and 
physical tests. In pre-flight school, he of- 
ten teams up with a future bomber crew 
buddy t the bombardier. Combat crews are 
close-knit units built on mutual 
confidence, respect and friendship. 

After leaving pre -flight school, 
the cadet enters navigation school 
There he is given a stiff la- week 
course that covers the four funda- 
mental methods of aerial naviga- 
tion — pilotage, dead reckoning, 
radio navigation and celestial nav- 
igation. Ho studies meteorology 
sc he can forecast the weather in 
actual flight. He is also trained in 
making aerial observations. 

If he doesn’t “wash out fl during 
the 15 weeks, he is graduated and 
receives his navigator's wings as a 
full-fledged second lieutenant, 
Then he attends gunnery school 
for about five weeks so he can lake 
his turn at the gun beside his desk 
in combat. Finally ; he is assigned 
to a bomber training unit. The 
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On ihc larger la ng- ran go trans- 
port plppi^i tho navigator Kai a 
big mnp table behind the cockpit 

Courtly Fin ArnsriaiTi, Airways 



Two JJ bsck sept driven" headed far U. £. Navy blimp service lake a les- 
ian from an officer-intTruclor an ihe lechnicfue ef aerial ivbiriflr^f hynli 



process of converting an 
untrained civilian into a 
man who guides the des- 
tiny of a giant bomber over 
oceans and continents 
takes only 22 weeks! 

The simplest of the four 
methods of navigation is 
pilotage. This consists of 
recognizing landmarks 
which one already knows, 
or by comparing them to a 
well-marked map. If Brig. 

Gen. Doolittle's navigator t 
Lt. Henry Potter, had lo- 
cated Tokyo by first ob- 
serving Hirohilo J s palace, 
he would have been navi- 
gating by pilotage. This 
method of navigating is 
best for short distances 
over familiar territory. It might lead to 
disaster over camouflaged enemy country 
and is Virtually useless at high altitudes, at 
night or in bad weather. 

The second method is dead reckoning — 
D.R. to the navigator. Its similarity to the 
medical abbreviation is appropriate, for 
dead reckoning is the “doctor” that has 
brought many a flier safely through storm 
and darkness to his destination. It was the 
only method of navigation used by Lind- 
bergh on his (light to Paris. 

Dead reckoning sounds much simpler in 
theory than it is in practice. Suppose you 
take off from a certain point and fly along 
a compass course at the rate of 300 miles 
an hour. At the end of one hour your plane 
position will be at a spot on 
the map 300 miles from 
your starling point. If the 
destination is 600 miles dis- 
tant and the same speed is 
maintained, you can "reck- 
on 11 that you'll be there in 
two hours. The wind, how- 
ever, must be reckoned 
with* too. 

The navigator's “map" 
for dead reckoning consists 
of a sheet of paper ruled 
with lines of longitude and 
latitude and dots for start- 
ing point and destination, 



Navigation by radio is the third method 
learned by cadets. In flying the “ether" 
range, the cadet listens to the directional 
signals of a radio beam. The steady whine 
in his earphones, the “dit dah” and the 
“dah dit” tell him whether he is flying 
along the middle of the beam, or on either 
side. Commercial pilots swear by the 
beam, or “peanut whistle," but the bomber 
pilot over enemy territory doesn’t have a 
beam to lead him to his target, ilor can he 
tune in some convenient radio station with 
his automatic radio direction finder. 

The direction finder, boon to dipper 
planes in peacetime, is especially valuable 
for ocean flying. The navigator sends out 
(Contmued to page 364) 
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Telescope” Movie of Planet Mars Is Thriller 




from j\CT’-L’„rlnin.». 
Mum- UTO Wi*ii.iriL] H L1L0T7 



Amo-hcj biicrre ''propi'' used rn 
making caEared mCvk- of piaffe! 
Mars wcrr ihc 22-fti-Cil drum of 
ptipier mactie (above) and 
r, Mfln from Mflfi rr cl lefl. The 
tawrr view shows projeclor os 
Marl fan ii flashed an screen 



One? sequence of tlie movie, ‘'Mysterious 
MarR T ,t p roj oeted on the dome of the Hay- 
den Planetarium in New York combines 
fast and fancy to produce a ebseup of the 
planet. The scene, filmed in color by the 
planetarium staff, shows how Mars might 
look if viewed through n hypothetical elec- 
tron telescope. Images caught in this 
super-tclcscopq of the future would be 
magnified electrically more than a thou- 
sand times. To make the “close up r1 of MarSj 
the staff constructed a relief model by 
pasting colored papier machc on a huge 
drum. Mountains, valleys and peaks, the 
latter sprinkled with tiny glass heads* fol- 
io wed ihe latest astronomical knowledge 

of Martian surface, The motion picture** 

was taken as the drum was turned, giving £ 
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the effect of traveling 
over the planet. The staff 
even created a fanciful 
1 "Man from Mars 11 with a 
head like an insect and an 



Huge Incinerator Takes "Walk” 
Under Tow of Tractor 





arm ending in a claw- The 
film runs so smoothly that 
many persons viewing it 
through what appeals to 
he the metal vie wp late of 
a giant telescope have to 
be told that it is a motion 
picture. 



y? 9 

ly mire 



Lightweight ''Lung” 
Held to Chest 
By Vacua 

Weighing onfy 
pounds, a rubber respi- 
rator is strapped lightly 
around the chest and held 
-^in place with a vacuum 
1 attachment. The chest is 
k - raised and lowered, forc- 
ing air In and out, with a 
handle on top ui the 
“lung,” No experience is 
ceded to operate the 
respirator which can be 
-jjgcd without danger of 
bursting or collapsing 
lung cells. It is useful for 
fin? departments, schools, 
iirsi-aid stations, at 
beaches, or any place 
where an emergency 
might arise, A small 
model is available for 
starting natus L aI breath- 
ing in a new horn child. 



Incinerator weighing 100 tun> tlarllng 300-foal journey at trader plant 

It was "moving day” recently for a big 
brick and steel incinerator at the plant of 
the Cater pillar TVfletnr Comp a ny. Jhe In- 
cinerator, 64 feet high and weighing more 
than 100 tons, was moved 300 feet by a 
Diesel tractor with the aid of a cable and 
pulley blocks. Cribbed up on steel beams 
which tested on round steel bars, the incin- 
erator was towed to a new location to make 
way for the installation of equipment de- 
signed for the salvage of steel chips and 
turnings. 



lifting Finn die flf mpIrtHor f&rC** fltf Irtie lyngi 



ftLook in the index to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics, 
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f Out nf n dlasiificalHjri m the fla^, Cl 

fxuight fnpvfli onlo the main line -of the New 
York Centrcil, hauled by big Mohawk loEamplive 



tho ''highball'' *igncr| wgvej lo start a string 
of fr'e-Fght- can ors an overnight run with a sched'- 
ule at exacting os thal of d passenger Train 



ttUofa r rorri N«ti York Ccrjlrnl SysEtiU 



in hii iahaoif Ehe eand utter makes up reports 
ihowSrigf car numhxfi, wmghla and lie s finer lion S-, 

la be Turned! in uT tho yard office -at end at -’un. 






( 
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Freight fho I e f c- 

blood of ihe notion, 
tirid tv il circu- 

lating the railroad 
equipment must' be 
maintained in good 
order. Above, a spruy 
of wliFleWOlk mnTkfi 
spot for repair crew 

Freight cori are sort- 
ed I at varfout destt- 
rgtbm in file dosii- 
fi cm ii*n yard. tewer 
man (center} notch- 
ing ear* go over hump 
controls speed by re- 
to rdeps, and roules 
tori to proper I rack 



In a pit under iruik t 
os car? approach the 
bump, an inspector 
watches Underside of 
Cars for flaws. Ha 

COnlmls Volvo fhal 

ih^ot* w h i t e w o s Is 
marking truck of de- 
fective car for repair 



Below,, a powerful 
Mallei en g inc W irh 
four cylinders cmd 12 
driver* jhowes newly 
arrived freight over 
bump of walking 
spagd and cars are 
cut off al lop 1o dido 
down nuiro of rails 
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Island” on Big Carrier Is Nerve Center of Ship 

fligh alcove the flight 
deck on aircraft carriers 





is the "island," or control 
tower, where officers di- 
rect the activities on 
board the giant flattops. 
From their perch on the 
starboard side of the ship* 
flanked by pompoms and 
f uel lanks, they command 
a full view of dock, sea 
and sky. Alongside the 
tower are sturdy steel 
arms and cables used for 
hoisting seaplanes, and 
radio towers which are 
lowered to horizontal po- 
sition during flight oper-* 
aliens. 



Sl&rbeorif view of giant 
aircraft carrisf hi ad ad 
toward «?a P the con I rot 
tower— or "island" as 
navy men tall it— filing 
high above the duck. 
Ofll«n of the flonap 
direc) operations from 
vantage point of tower 






, 0 

Three-Wheel Coupe Seating Six Made 

' Made from parts of 

: several motorcycles, a 
■ji small-size, three- wheel 
t automobile is capable of 
V tarrying six men at 75 
J miles an hour and, ac- 
cording to the builder, 
will travel 50 miles on a 
~~ gallon of gasoline. The 
car weighs 500 pounds 
y ' and cost $400, Used as a 
* military vehicle it could 
mount (ive machine guns. 



C Contrary to general 
opinion, lightning strokes 
are more severe at low 
altitudes than in high 
mountains, General Elec- 
tric men found during a 
live-year study. 



lt H t fPHle but gives- a lol of mileage per gallon and tamat six persons 
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"Homemade 0 Rain, Sun and Wind Test Metals 



Within the limited space of a 
small cabinet there is continual 
rain* sunshine, wind and any 
chemical action desired, all man- 
made, It is a "corrosion tester,” 
developed at Armour Research 
Foundation, Chicago* used in test- 
ing the durability o£ metals to de- 
term sue the best ones for various 
working conditions. The “weath- 
ering machine” contains a spray 
chamber, a vertical wind tunnel, 
two immersion tanks,, and a radi- 
ant heat chamber. Samples to un- 
dergo test travel from one cham- 
ber to the other on on endless 
chain, making a round trip in 85 
minutes. Since water or almost 
any desired chemical may be used 
in the immersion baths as well as 
the spray, and the speed of the 
wind and degree of temperature in 
the heat chamber may be varied* 
it is possible to reproduce every 
known type of corrosion, such as 
galvanic corrosion* concentration 
cell corrosion* intermittent wot- 
ling, oxidation and chemical cor- 
rosion. 



Arrcwj in din^ommiHif ikftlch, right, 
indicate path taken by samples of 
■tifilal hung on chain for testing; es 
i-hown ahov*. Wflightt ef specimen 
before and after test ore compared 
So find percentage of car rati pci 




spnjtrs 
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heat 
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Tire Truck Mounts Big Crane to Service Giant Vehicles 

Tires weighing more 
than 600 pounds are 
hauled and handled by a 
service truck used in 
making tire changes on 
big dumper vehicles 
working on a Panama Ca- 
nal lock project. To speed 






Tires top heavy for a man to Irf! are handled by crane mounted on truck 



mounted on the truck. In 
a full load there would be 
3,600 pounds of the pre- 
cions rubber ^dough- 
nuts*” one of which is 20 
times the weight of an av- 
erage automobile tire. 
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Dntantami nation icjuadi ma learning la clear ar«a& of peuon that a deip«roh= enemy may evenly ally vie 




I F THE Axis powers# in sheer despera- 
1 tion p resort to the use of gas, the United 
States and allied nations will retaliate im- 
mediately, and in terrible fashion. 

This is the reply of the President of the 
United States to the oft-repeated threats 
of enemy leaders that soon a "secret weap* 






SErl-VTi 












— 



on 1 ' will be unleashed against the Allies* 
This weapon, many military observers as- 
sert, is gas. 

It is known that Germany, Italy and 
Japan are equipped with chemical agents 
of warfare. When they are backed! into a 
corner, most authorities believe they will 
not hesitate to flood the battlefields 
of the world with deadly fumes. 
It has been said frequently that 
this war never will be an 1 ‘all-out” 
struggle until this happens. 

Tile United Slates is determined 
to be ready, not only to offer an 
adequate defense but also to 
launch an immediate and terrible 
offensive. The Chemical Warfare 
Service of the Army is charged 
with research, development, pro^ 
cuiement and manufacture and 
supply of those items pertaining to 
chemical warfare; in addition, the 
Service acts as adviser to the War 
and Navy Departments on all mat- 
ters in this field. Unlike the other 
supply services, the organization Is 
charged with training and combat 
functions. The Service supervises 
the training of the entire Army in 
gas defense and also trains chem- 
ical troops In the offensive use of 
gases ? smokes and Incendiaries. 

Spraying nagtra tiling thtmieali an a gai- 
inf as led terrain from chemical waif art ear 

FtiatO D/ A O. RUH^P-Ul 
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Defense against chemi- 
cal agents requires many 
items, foremost of which is 
the gas mask. With the 
approach of war, plans 
were set in motion for the 
production of vast quanti- 
ties of masks for the stead- 
ily increasing Army. The 
task was difficult. The gas 
mask consists of more than 
eighty parts, and it was 
necessary to procure acti- 
vated charcoal, soda lime 
and other materials in tre- 
mendous quantities. The 
job of development in- 
cluded a fully molded 
rubber facepiece having 
certain advantages over 
the earlier type of mask. 

Training of the Army in 
gas defense is a tremen- 
dous task, One of the big 
dangers in gas attack is the 
psychological response of 
untrained personnel, Be- 
cause gas is a particularly 
frightening weapon, the 
men must be trained pa- 
tiently and thoroughly in 
order that their instinctive 
fear may he overcome. 
The first step is to teach 
them that their masks will 
provide adequate protec- 
tion. First, they are re- 




Field training In real gas is a M musf r " end it taxes a -soldier's endurance 
to sprint in his gos mask through tmok* ierwfl mixed wllh l*er gas 




Above, incendiary bomb burns through wooden platform while s&ldief 
deirLOrtsti-ufcts control method. Below, attacking pillbox with flame thrower 
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JiVmbrri c f 0 mil lie ry police battalion pracrice in ggi mcib and carrying Garand rifles on winter Ettcmtuwm 




quired to enter a room filled with tear gas 
while wearing the masks; then, at a signal, 
they remove the masks, give their names 
and Army serial numbers and rush for the 
door and fresh air, many of them with tears 
streaming down their faces, 

Specialists in defense are developed by 
the Chemical Warfare Service. Decon- 
tamination duty is important fc for it is the 
means by which a gassed area is cleansed 
of the poisonous fumes by neutralizing 
agents. One method of combating gas that 
may have settled upon an important road, 
air field, barracks or a pile of supplies is 
by sprinkling chloride of lime over the af- 
fected area, either from a small tank car- 



ried on a soldier's back or from a 400- gallon 
tank truck. The big danger is that the de- 
contaminators may get a whiff of gas or 
that it may saturate their clothing. Suffi- 
cient gas will cling to clothing, under cer- 
tain conditions, to kill a man or put him 
out of action. 

Another job for the chemical specialists 
is on the offensive- — contaminating roads 
by explod hig land mines filled with mus- 
tard gas. In practice, chemical agents that 
simulate the action of the gas are em- 
ployed. These are sirupy substances that 
splatter over an area 40 yards or more in 
diameter to show the soldiers hi training 
just how the real gas would spread. 

One group of special- 
ists Ls designated as the 
Chemical Field Labora- 
tories, Ilniis, complete 
with portable chemical 
and physical equipment, 
even to a technical li- 
brary, are organized to 
operate in an advance 
Kone of the theater of op- 
erations. These units are 
trained to make analyses 
of enemy chemical agents 
and munitions in the field 
so that Army command- 
ers Can be informed with- 
out delay and the proper 



Fine spray of chimkall neulfak 
lies §ai contaminating 1h« toil 
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protective measures instituted for 
safeguarding American forces. 

The Chemical Warfare Service 
also is concerned with the training 
of firemen and other civilian 
workers for the defense of Amer- 
ican cities against incendiary at- 
tacks. These workers in turn 
serve as instructors for thousands 
of civilian wardens. The service 
is working closely with the Office 
of Civilian Defense. One phase of 
this work has been the develop- 
ment of a suitable civilian mask 
containing a minimum of strategic 
materials. 

Of the possibility that the Axis 
will turn to gas if sufficiently hard 
pressed, M ajor General Will iam JL 
P orter , CHief f Chemical Warfare 
Service. sayiT - 

<! Whether or net gas warfare 
will bo used depends solely on 
whether Hitler’s generals feel that 
the advantage to them would 
surely outweigh any disadvan- 
tages, Until now they havt not 
felt so, and I think rightly, since persistent 
gas is primarily a defensive weapon and 
would have been of much more value to 
the retiring Russians than to the advancing 
Germans. Hitler * understands well that 
mustard gas on British beaches would add 



Chemical warfare men praclie* exl in gu tilling incendiary bomb 

materially to the precede usness of an in- 
vasion. On the other hand, should he be- 
lieve one gigantic, overwhelming stroke 
with gas would win the war, 1 am con- 
vinced he would use it without question. 
(Continued to page T7T) 



A ?c$(jt car plunge; in la □etian in a irnoke cloud and 3ti crow I-;; nr ns what it -1 * like tft Fight "blind™ in gas 
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Home Bowling 



Bowling Alley on Turntal 
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Turntable Tests Skill 



Bowling is a parlor 
game when played on a 
midget alley, using tiny 
glass bowling balls on a 
bed approximately 75 by 
9 by 2Q inches, The ball is 
started on an incline 
which permits the player 
to roll a * c hobfc” "back- 
up 1 " and oilier shots as on 
the big alleys. Mounted 
on a revolving turntable, 
the game may be rotated 
from one seated player to 
the other instead 
quiHng players to 
Lhe game, A hinged 
mg device with 
the pins makes 
set them auk ^ 
maac ox worm tm"ougnout t 
no critical materials are 
used in its manufacture. 



One player "spots'* pins eft*r 
ether has rolled (insets}, Al- 
ley is reveled after each ploy 







Wooden Springs Bounce for Metal in Wartime Furniture 




Students at the School ^ : v ■ , 

of D esign in Ch i i-.m » * 7 
urged by ili^direeiiM*. L. 

M o h o 1 y - W a g y, to bend W- \ ' : 

their talents toward the fcjf j 

development of wooden 

springs, have offered to 

f urn i 1 u re m an u fac t l t rors , 

wood substitutes for the 

metal springs banned un- 

dec war priorities. One ' 

type of spring, for which *= 

^ patent is being sought, 
owes its resiliency to a series of rigiag struc- 
tures made up of several V-shaped member? 
joined at the ends. A wedge inserted at each 
apex causes the wooden leaves to bond and 
offer resistance when line spring is com- 
pressed, and thus it returns naturally to its 
original position when pressure is released. 
By varying the size of the wedge as well as 
the dimensions or type of wood used, it is 
possible to produce springs of various com- 
pression weights suitable for ail typos of fur- 
niture, including chairs, studio couches^ di- 
vans, box springs and inner spring mattresses. 



Bed spring made of wood has ntilienCr rivaling 
rnefat. Bottom, individual spring; note Y-joinli 



54 



POPULAR MECHANICS 



1 



vU* 



Wmt W 



Model Shows Ideal Air Raid Control Quarters 





AfiMLD GUARD 
STATIONED HERE 



CONTROL PANEL 



PUBLIC UTILITIES 
*44, TELEPHONE, ELECTRICITY 



CHUTE TO CONTROL ftoOM 
FOR MESSAGES 



The war industry 
practice of pooling 
ideas has been carried 
over into civilian de- 
fense activities by two 
Cleveland citizens who 
are alert to the need 
for c o n t r o I-r n o m 
stands rd i za i ion . F i rsi . 

1 hey v rgan ized i d e □ 1 
"nerve centers” in East 
Cleveland and Cleve- 
land Heights which at- 
tracted the attention of 
i o unty and national 
ofti cia hr Then Rub prl 
F . Burrows of tire 
C I ev elan d 1 1 e i gh t s-'C) 
center suggested that a 
miniature model could 
be used as a pattern f;>r 
communities through- 
out iho state. Robert 
E. Dirks of the East Cleveland center made 
the model on a scale of one inch to one 
foot. The walls are fastened to the base 
with pegs and can he lifted off and packed 
Hat. The furniture is made of balsa wood 
and maps on the walls are photographic 
reproductions. The model includes a mes- 
sage room with stalls for telephone opera- 
tor^ control room with booths for staff 



MAP OF EFFORT 
AREA 



is 



POLICE 



CONTROLLER 

AND 

ASSISTANT 



PUBLIC WORKS 
WATER, ROADi, tl 



ETC 



*EC03DS CLERK 



FIRE OFFICER 



MEDICAL OFFrCER 



Pln&Eos court® yjdtqml Elc-cliSc ecu 



r /yf faA-. YWl 

officers representing file, police, medical 

and other services grouped about the con- 
troller, and a small room for the armed 
guard. Messages from the telephone oper- 
ators are carried by chute into the control 
room and from there are relayed by the 
controller into the proper channels, "Serv- 
ices needed ” and “services dispatched" arc 
recorded on panels mounted on the wall, 
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Winding up thv ilcirtcr gear on big ftjrpFcanc motors is o two-nnan jab even for husky navy ,r y rc-ust— monkey i JJ 
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Aboard an aircraft carrier Aviation 
Ma{hiap$t H ( MdNt tiftvn moo lh« 
machine gum when action s farls 



1 T E’D BEEN in the Navy long enough to 
* earn the rating of Aviation Machin- 
ist's Mate, first class. But Koland Foster 
had never found himself in a light spot 
like this before. 

It was December 25, 1941 P He'd been 
tinkering with the port mo- 
tor of a big PBY flying boat 
moored alongside one of the 
4,000 jungle islands of the 
Philippines. The rest of the 
crew had gone ashore to buy 
a turkey from the natives to 
celebrate the holiday, 

Foster cocked his head, 
looked into the sky and 
swore softly. Two Jap Zero 
fighters were peeling off and 
coming down out of the sun. 

“Those heathen so and 
so's won’t even let you cele- 
brate Christmas,” he mut- 
tered. 

Their motors groaning 



with power, the Zeros came straight for 
Foster, alone in the PBY. Machine guns 
blazed and as the Japs found range, they 
opened up with their cannon. 

Foster jumped for the 50-caliber ma- 
chine guns in the PBY's port waist as the 



56 



POPULAR MECHANICS 




to tiding bombs pbopi*! uti^y seaplanes i* another job 
assigned l& ihe bus^ "AMM r l-“ Btlow P n trainee cit p 

naval station points OUt the drvli nation of u pilot 
ip the link trainer la a radioman Of plglting. board 



J up planes ii p p reached. II e 
gave them a good burst As 
ihoy zoomed over, machine gun 
bullets sputtering all around 
him, he run to the twin 30- cali- 
ber machine guns in the star- 
hoard waist and gave the re- 
1 r oa t i ng Japs another squ i r L 
of lead, 

‘’Out of ammunition," he said 
eis the trigger clicked helplessly. 

Re made his way to ibu bow 
for more ammunition. On it to 
second run the Jap bullets set 
a mattress afire within the 
American plane. Between re- loading the 
guns, firing from both port and starboard 
waists, and manning a bilge pump to 
quench the fire, Foster was a busy man. 
Finally the Japs decided they’d had enough 
and turned tail 

Foster took inventory. There were 250 
holes in the FBY — ranging from small, 27- 
caliber Japanese machine gun bullets to 



huge, jagged rents, 14 and 16 inches across, 
torn by cannon. Foster’s crew mates came 
running back, but the fight was over. One 
of them told Foster later: 

4! Wc thought you must have had a full 
crew aboard, the way you kept those guns 
hot!" 

Foster is typical of the enlisted men ltt 
the United States Navy who wear the pro- 
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Five "AM MV* reody a plan? for 
fokeeff , Of>v HaJ jiJ-lt wound ihs 
barter, anolher Itandt by wilh 
fir# i^ingvilhor^ imide men 
chock coritrch and mitryminf* 



The gunn«r in a Douglas diva hombar sights h ts SQ-tuJiber rnnchino gun 



peller and wings insignia and who ‘'keep 
'em flying, fighting and floating." Some- 
times they're called 1 ‘flying grease- mon- 
keys,” but they don’t care much for that 
title , They’re proud of being Aviation Ma- 
chinist's Mates — or AMM’s, as the service 
dubs them. 

The pilots and cadets are the "glamor 
boys” of Naval Aviation — the backfield 
men who gel the glory and headlines. The 
A MM’s are the plodding linemen who do 
the dirty work and clear the way for the 
boys who get the glory. But theirs is the 
satisfaction of doing a job well, of seeing 
that planes are in tune, every wire taut, 
every support solid. Each man is a spe- 



cialist at his job with a 
terrific responsibility. 
They get their chance 
to go aloft, too. In a PBY, 
for example, the Aviation 
Machinist's Mate is an 
important member of the 
crew. It's his job to see 
that the two big motors 
sing as quietly and effort- 
lessly as a purring kitten. 
Then when the enemy at- 
tacks, he + s in there slug*- 
ging behind a machine 
gun. Some AMM’s are al- 
lowed to take flight train- 
ing and win their gold 
wings as Naval Aviation 
Pilots. Others, perhaps 
too old for flight trainings 
pick it up in line of duty. 
Several of the outstanding Naval heroes 
of this war have been Aviation Machinist's 
Mates. One was Harold Dixon, the pilot 
whose plane crashed on a patrol flight in 
the South Pacific and who spent 34 days 
adrift in a rubber boat. Another was Don- 
ald Francis Mason, whose laconic report 
“Sighted sub, sank same” quickly became 
a Naval classic. 

The Navy’s AMM's come up the hard 
way. First, they go through “boot camp ?T 
as raw recruits in a rumpled white uni- 
form and a half-inch haircut. At the end 
of a few weeks, they are sent to a special 
Aviation Machinist’s school — “wrench and 
pliers college” as some call it. 

One of these schools is 
at San Diego, Calif. Oth- 
ers are at Alameda, Calif., 
Seattle, Chicago, Dear- 
born, Mich.. Norfolk. 
Jacksonville and Pensa- 
cola, Fla., Memphis, and 
Norman, Ok la. 

Right now the San 
Diego school is- a hornet’s 
nest of toil and study. 
The six -month course is 
mostly work with very 
little play. There is in- 
struction in primary and 
advanced gunnery* The 
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Navy men study models of all 
types of Allied and Axis planes 
— so they won't make the mis- 
take of shooting down friendly 
craft Then follows a complete 
course in airplane mechanics^ 
which ends with taking apart 
and re-assembling obsolete 
planes. After a while the stu- 
dents can make repairs with 
their eyes shut. 

After graduation the AMM's 
are assigned to a Naval Air Sta- 
tion on shore or to an aircraft 
carrier. The outstanding men 
are chosen as plane captains and 
second mechanics — thus getting 
a chance to go aloft, Some of the 
lucky graduates arc picked for 
flight training and go to Corpus 
Christi. Tcx, r and Jacksonville 
and Pensacola, Fla., to win the 
most coveted of Navy enlisted 
men’s ratings — that of Naval Av- 
iation Pilot, 

Its a road that leads to high 
adventure. Four AMM’s were 
among the ci'ew of eight in the 
Navy bomber last March which 
rescued 17 shipwrecked passen- 
gers from a watery death in the 
Caribbean, The big plane was 
winging its way across the blue 
waters between San Juan, Puer- 
to Rico, and Guantanamo Bay 
when a life raft containing lfi 
men and one woman was spotted. 

Craws of the big n&vy flying beat! make 
many retches of shipwreck survivor* 




Ififtructar peinls out di Fere nets- between U. 5. and enemy craft 
JJ Gr*a**-manli«ys* H mutt b* gunner* □ i wdl d* mldittrtic* 
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The Navy <4*0 train* Marine* In eHfcnfrtnls of Ices ping 'em flying, fig br- 
ing and floatring. Three Marine* here Study warplane mainline nee 



The plane flighted near them and it was 
learned they were survivors of a merchant 
ship torpedoing. They had been adrift 
60 hours. 

Although the plane was heavily loaded 
with bombs and gasoline, the pilot, Ens. 
Francis E. Pinter took all 17 survivors 
aboard. This made 25 persons in a plane 
built for a crew of eight, 

A heavy sea was running and on the 
slow, cumbersome takeoff, the plane 
bucked from wave to wave. Finally, with 
skillful handling by Ensign Pinter at the 
controls and Aviation Chief Machinist's 
Mato Lewis McKinley Thompson at the 



engine throttles, the ship 
rose ofT an angry swell and 
became air- borne. 

The citation Thompson 
received later said: 

"Thompson manned the 
engine throttles; with an ex- 
traordinary demons tration 
of professional skill and 
judgment he applied the 
maximum power of the en- 
gines at the right instant and 
in perfect harmony with the 
senior pilot's manipulation 
of the controls such that the 
overloaded and overcrowd- 
ed patrol plane was taken olT 
in a superb demonstration of 
airmanship/* 

The heavy load of bombs 
was not jettisoned. When Thompson was 
asked why this extra weight was retained, 
he said simply: 

"Thought wo might spot a sub on the 
way homo and we wanted to have some- 
thing to hit her with.” 

There's plenty of courage and heroism 
to be found in the Naval records of the 
AMMs who serve aboard aircraft carriers, 
Bruno Peter Gaido was commended for 
“distinguished devotion to duly + extraor- 
dinary courage and disregard for his own 
safety' 1 in three famous battles- -the Wake 
and Marcus raid, the Coral Sea battle and 
the Gilbert and Marshall Islands raid. 



A ianplane i* Ipunthed from ihort in 6-0 seconds and lha man bring back th* wheals thal railed il infra wo I if 
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In the latter raid, Gaido was aboard a 
carrier. Working on deck;, he saw a Jap- 
anese plane afire and heading for the flat- 
top. Quick as a flashy he realized the Jap 
was going to make a suicide landing on 
the deck. 

Gaido sprinted for an American plane 
parked on the deck and grabbed the ma- 
chine gun in the cockpit. The flaming Jap 
plane came straight for him but he held 
his chattering gun, squarely on his target. 
His stream of bullets deflected the enemy 
plane enough so that, though it grazed the 
tail of the plane he was firing from, it fell 
harmlessly into the sea. 

Another saga of naval heroism is the 
story of Aviation Machinist's Male Pete] 1 
Cornelius DeVries, He saved the lives of 
several comrades in a less spectacular way. 
But he paid with his own. 

Working under the direction of Lt. James 
S. Clarkson in a compartment of a ship. 
Do Vries noticed the officer had been over- 
come by fumes and had fallen in about two 
feet of water. Instead of attempting to get 
out of the deadly chamber, DeVries shout- 
ed to others outside: 

“Don't come in here — gas! Throw p me a 
line and Til try to get the lieutenant out-'* 
When a rescue party with gas masks got 
into the compartment, both men were dead. 
But ^Pete 1 * DeVries had saved others. 

The men who make the best Aviation 
Machinist's Mates don't mind getting their 
knuckles skinned and they *11 mix it up with 
anyone who is walling. They have plenty 
of that good, nld F Anglo-Saxon word — guts. 
Like Bannowsky, Last summer, some- 
where in the South Pacific, a lone FBY out 
on a four-hour patrol from an advanced 
base roared over island-studded waters. 
Suddenly a warning crackled over the in- 
ter-plane phone system: 

“Twelve Japs ahead — man your guns' 1 * 
The PB Y was cruising at 12,000 feet. The 
pilot knew the slower patrol bomber was 
no match for the speedy Japanese fighters. 
There were clouds below. Maybe he could 
reach them. So he put the big ship into a 
dive — straight down like a dive bomber — 
in hopes of eluding the attackers. The big 
ship whined downward in eerie crescendo 
and when the pilot looked out the fabric 
was ripping off the wings. 

“Bail out h men/’ he ordered, then jumped 
; himself. 

The third pilot, C. J. Bannowsky, an 
A MM, looked aft and saw that four mem-. 
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Tricycle Carts 'Rush Rivets 
From Icebox to Bomber 




Ice tKiim bar tGrop-tirtmont CGntmp* itfl <flM rivfffi 



Tricycle carls, similar to ice cream wag- 
uns, are used in Consolidated Aircraft’s 
San Diego plant to distribute rivets from 
main refrigerators to various departments. 
Ice cold rivets have greater holding power 
when they expand, according to officials* 
and are used in building Liberator bomb- 
ers and FBY flying boats. 



bers of the crew hadn't bailed out. They 
were trapped in the tail and couldn't make 

it, 

Bannowsky grabbed the controls of the 
diving plane and gritted his teeth. 

“Maybe I can pull her out. , T 

The FBY was screaming toward earth, 
the fabric still peeling off the wings and 
Jap fighters peppering away with machine 
guns. But somehow Bannowsky pulled her 
up ouE of her death -dive and landed near 
a small island. How he did it, he can't tell 
you r but it’s there in the record — a brave 
act that saved his own life as well as that 
of his shipmates. 

Before this war is over, there will be 
many more thrilling yarns of heroism and 
courage performed by the enlisted Navy 
men who wear the propeller and wings on 
their sleeves. The “flying grease-monkeys” 
— a term of genuine respect, not derision — 
are doing their share, and move. 
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fed flames with thousands of pounds of 
carbon dioxide, then pick up the wreckage 
of the largest airplane and transport it to 
a repair base. 

There is special equipment to meet cli- 
matic aetd terrain conditions anywhere on 
the globe; thus the Army Air Corps can do 
battle from Alaska to the 
tropics with assurance 
that their damaged air- 
planes can be given at- 
tention by mechanics in 
ground units nearby. This 
equipment might be di- 
vided into five kinds: fuel 
and oil servicing trucks; 



_ T t MCH fighting pilot must have the sup- 
^ port of 15 to 25 men on the ground. 
Each pursuit or bombing airplane requires 
ihc services of more than a score of ground 
, vehicles. The Army Air Corps* in addition 
‘to half a hundred types of trucks standard 
^to all branches of the army, has 25 vsrie- 
| tie s of motor transport 
•equipment specially devel- 
oped to meet tile needs of 
i combat aircraft. 

| These units range from a 
\ three - wheel, too 1 - carry in g 
k motor scooter to gigantic 
1 fire-fighting crash trucks 
1 that can smother gasoline- 



CNi-nring plan* ^riiliagip from 
jmMU a special try^if-nfid-lr^ilpr oulfii 
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shop and laboratory trailers used 
for aircraft field repair, technical 
supply and photographic work; 
.salvage and reclamation trucks* 
wrecking trucks and mobile 
cranes, which haul wrecked air- 
planes from scenes of disaster; air- 
plane tugs, the tractors that tow 
planes to the flying line or to “dis- 
perse locations ,’ 1 for safety, rather 
than concentrating on the flying 
line where they are more .suscep- 
tible to enemy bombs; headquar- 
ters trailers employed for mainte- 
nance of communication and as 
i light operations offices. 

Ordinary gasoline trucks are 
useful on city streets and at per- 
manent ail-ports, but. for the dcs- 

iCanliiiLTiid to page 173) 

The roughest Itrreln holds no lerror* for 

frp^tor, rig hi, ill preparing; I and mg 

fields. Below, bi'g greicier wied far levuP 
iny Ip n ding Si rips a f ff t brush il il cored 



CrpTh truck with elongat- 
ed trailer, ubove, h used 
la spcn-cl crocked-up 
planes tc repair depot 
Right,, i Old it-f thonging 
filter on a fuel trailer 
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Sea Spotters Direct Cannon Fire at Enemy Ship 

y o. o_t 

overbenl 



Movement of all sfups 
coming and going in U. S. 
harbors is controlled from 
observation stations 
which also serve as range 
finders. Sea spotters 
working at a plotting ta- 
ble in a Harbor Entrance 
Control Post chart the 
course of every ship. If a 
vessel is challenged and 
fails to give the proper 
recognition signal an alert 
is flashed to Coast Artil- 
lery batteries. A three- 
inch shell is fired across 
the offender's bow and if 
the ship doesn’t stop, larg- 
er guns take better aim* 



Charting course of shipi u* 
harbor t-rttrn n cc 1 eorUrol post 



Army’s Winged "Eyes Upstairs” Can Hover at Slow Speed 

-Tru // 3 / 



Called the “eyes up- 
stairs” of the army, the 
new Stinson Sentinel air- 
can hover above the 
lines of battle at 45 miles 
an hour, directing artil- 
lery fire or the movement 
of troops and tanks. Ga- 
o£ taking off at an 
of almost 45 de- 
\ : grees K the craft needs no- 
better operation base 
than a cow pasture, a 
highway or an impro- 
vised landing field. 

Army plone, rising gI iherp 
angle, hovt-rs to &pol art&my 



Manganese Added to the New Nickels to Satisfy Fussy Slot Machines 

n^w^mie thfin a nickel but it 



To make them acceptable to fussy vend- 
ing machines, our new nickelless nickel 
coins, containing 5G percent copper and 35 
percent silver, have been gi ven a nine per- 
cent part of manganese. Without the man- 
ganese, many slot machines used for selling 
cigarettes and candy would bounce the coin 
right back through the rejection slot be- 
cause the silver and copper combination 
are such good conductors of electricity. 
The new five-cent piece is bright and shiny. 






more like a new dime mein a 
tarnishes more quickly and turns yellowish 
gray < It carries the Monlicellq design on 
the back, and has the mint mark directly 
over the dome — S for San Francisco, D for 
Denver and P for Philadelphia. This, by 
the way, is the First coin to bear the mark 
of the parent mint in Philadelphia. If the 
war ends before December 31, 194G 1 no 
more will be minted, since the act authoriz- 
ing the nickel will expire on that date. 
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"Submarine” Goals Add Thrills to Water Polo 



Swjmiriftrl playing I hi? now game of underwater pula with submerged gcaU keeping all action bonoath surface 



Submarine activities of an original and 
non -sinister nature are demonstrated in 
the new game of underwater polo recently 
introduced at the Los Angeles Town House 



Pool. The goals, which are submerged, are 
wire nets which retain the ball when a 
score is made. Three swimmers make up a 
team and all of the action is under water. 



Auto Bumper Is Made of Wood So Metal May Go to War 





Motorists who strip the metal bumpers 
off their cars and add them to the scrap 
pile in a patriotic gesture, can now obtain 
substitute wooden bumpers. Made for both 
fore and aft protection, this wartime prod- 
uct is a five-ply laminated bumper said to 
serve satisfactorily the same purpose for 
which steel bumpers were designed. They 
are strong and reasonably priced without 
sacrificing attractiveness, A V-shaped 
guard at the center indicates that 5t is serv- 
ing the cause of Victory by releasing metal 
for war purposes. 



JTLook in the index to find where to buy 
tides described in this magazine. Say 
Saw It in Popular Mechanics. «- 

-'Mr'Cx/ - 



"V" guard symbolizes wooden bumper's aim at victory 
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Auihor of “Gfeaf MaJhtf Fortst " 1 
and other books, ond leader of 
ton sciertlHic eMpedili&rti info AiViia 

PART n 



f OW in a dune o£ that land of 
^ drought, sterility and misery 
which la the Kalahari Desert of 
South West Africa, an ostrich hen 
sits on her eggs r All day she has 
been faithfully sitting while the 
cock bird has been around feeding 
on what little grub he could find 
within a radius of many mites. 

Now the sun is getting low k and 
Papa Ostrich should he back any 
minute, to let Mama Ostrich go 
find herself a snack. Meanwhile, 
neither Mama, nor Papa, gives the 
slightest thought to the Bushmen, 
and that's where they make their 
big -mistake, For at I hat very mo- 
ment a family of Bushman are giv- 
ing a lot of thought to the ostriches. 

The poor little Bushmen are 
starving. They are some of a thou- 
sand or so miserable survivors of 



Top,, □ village orchexlrn iltikci up IP Igno 
an the Grand PicnU of the Veld I, 

Watui&i gi&tiU play p game they invented 
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a race which til one lime occupied all Africa and South 
Europe, -which studded both with astonishingly beautiful 
rock paintings and with cities of stone which are still 
a marvel to behold. 

But throughout hundreds qf centuries, the Bushmen 
have been persecuted, decimated. And finally segregated 
in the Kalahari, which nobody else wants, they have be- 
come inured to famine and privation. 

So, just now, the ostrich hen looks decidedly appetiz- 
ing. Her meat is delicious and abundant. Her skin makes 
marvelous clothing. Her feathers are the best fur a warm 
bed. Her eggs make a first class omelet. And, properly 
opened, their shells supply the Bushmen with receptacles 
in which to conserve the scarce, precious water. 

But the Bushman’s only weapons are the most primi- 
tive bows and arrows of 
Africa. He makes his ar- 
rows deadlier with poi- 
son, but he cannot throw 
them farther than 40 or 
50 feet. And the desert 
offers no help. Mama Os- 
trich might have a stupid 
head, but she doesn’t keep 
it buried in sand- Her 
beady eyes can see a good 
distance, and her long 
hard legs are equally effi- 
cient in kicking a man to 

Hollow ftiedi serve oi straw* for 
■drinking from □ hu$t log Jl bewl J ' 



Weopuni ore useless ogoinit o rhi- 
nc-'-i lough hide, so ihe ingenious 
no live Itfrr-t It into p -sticky net, then 
lends the ho IF- blinded beast into 
Iroet thll he'i lired oul and groggy 
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Iniangaiy reya] »wi of I ht Walu-iii,, ere 
cenilanfly watched by often dents and wear 
neck end head Grna-munlv of colored irtilt 



Sch^nljili of Galti party phor&greph 
arid mrasgrp p native. Below, Bu^h- 
mrn in [rwise of o ^x-legged ettrich 
trick an unwary hen sitting an neM 



death or in running away. So the Bushmen 
apply their inventive genius. The family 
parts into two groups which melt away 
behind sand dunes, in opposite directions. 
A little latcr T Mama Ostrich hears a light 
noise. Her neck extends upward 
like a periscope, In the dim light 
of dusk, she sees a long neck ap- 
pearing in the distance, then a big 
feathered body. 

Knowing that nothing can hurry 
Papa's lazy bones, she sinks into 
a nap.. Her cursory glance how- 
ever, has missed a lot. She has not 
noticed Papa’s eccentric walk, his 
abnormally stiff neck, nor his 
three pail's of short, brown legs! 

So, while one part of the Bush- 
man family watches for the return 
of the real crock bird t the Six- 



Legged Ostrich slowly 
advances. Within 30 feet 
or so t it stops, and from its 
chest three little arrows 
dart straight to the heart 
of the unsuspecting hen, 
A cry of assembly, and 
the other Bushmen ar- 
rive. The 'Trojan horse** 
skin is dropped and fold- 
ed, for the next occasion. 
A big fire is made, to roast 
the meat for a feast. 

The law of the jungle 
is cruel. Yet the natives 
must live, must protect 
themselves, and eat. But 
their ingenuity has its 
genLler sides too. Their 
every-day life shows evi- 
dence of it in many ways. 

One instance is in the 
way they conquer the 
tropical river*, by cutting 
down a straight tree 
trunk and burning and 
carving it into a relatively 
light, perfectly balanced 
canoe. To carry it to the 
water ^ they use round 
pole* as rollers. To drive 
it through rapids no mo- 
torboat could cross, they 
build the canoe so long 
that 53 or CO men can stand in it and push 
it forward with slim paddles. To synchro- 
nize the stroke a tambour player beats the 
rhythm on the stern. 

When age opens holes in the canoe’s bot- 
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across the banana trunks, in order 
of size. Pegs planted in the ground 
keep some space between logs. 
Each of the 18 musicians produces 
two short* wooden mallets and 
crouches before his key. A signal, 
and eighteen pairs of hands go to 
tow r n. It might not bo a grand 
piano. But it surely is the hottest 
xylophone that has ever made 
hundreds of feet itch to dance. 

To gee the most picturesque 
dance, one must go into the very 
heart of Africa* There the Great 
Watussi, the magnificent, seven to 
eight foot descendants of the ah- 



Afrka produces si range contrasts, the smallest and 
largest men, Ahave r lti« dwarf? — supermen despite 
their sia* r for hh*y conquer cs hor a world fay their 
ingenuity. Bn low, the Walussi, gianl-i eight feel tall 



tom, the native fills them with a 
clod of expanding grass., and in a 
few days roots are cramming the 
gap so tightly that what little wa- 
ter gets through they bail out with 
half of a tortoise shell. 

When a fishing trip is under- 
taken, central heating is applied 
in a jiffy, by fashioning in the 
middle a round fireplace of quick- 
ly drying mud, on which to burn 
wood and over which to cook food. 

The river is filled with turtles, 
which supply meat and a cooking 
pot at the same time. 

A small canoe has another use, 
loo, for special occasions. Either out of 
milk or honey, banana or pineapple juice 
or boiled com, each tribe knows how to 
ferment some kind of drink. Comes a great 
festivity, and a small canoe is filled with 
the local beverage. On the shore there are 
plenty of hollow reeds to serve as drinking 
straws. 

Music? Plenty of drums* dry -seed rat- 
tles, whistles made of the tail of a buffalo* 
guitars, horns made from the heads of cows 
or antelopes or buffaloes. And. on occa- 
sion, the Grand Piano of the Bush. 

It arrives dismounted; the maestro 
bounces ahead, picks the proper spot. Two 
assistants follow, each carrying a freshly 
cut trunk of banana tree, and laying them 
down, side to side, a yard or so apart. Then 
the pianists, each brandishing his own 
“key,” a square log of light wood, of dif- 
ferent lengths. Each key is deposited 



5ltaw-t6tifr<J h«ntu of the Wutuui ora pertilientd 
Int4 lipprsl. rooms for every mimbtr of !ho family 



MAKCH, 1943 



69 




The Wombos Tack prelty grim, from ihe business end of a tpesr 



The inventive skill of the Wa- 
tuss! has manifestations which we 
might adopt with advantage. One 
is his method of partitioning 
houses:. Though almost on the 
equator, the mountainous country 
of the Wat u ssi is extremely chilly,, 
especially in the cold season. So 
he has U> live with his family in a 
great hut, thickly thatched and 
with the only opening a door*, 
which must be closed at night- 
But he wants privacy* too, and 
plenty of air. So, instead of divid- 
ing the interior into many cubi- 
cles, he uses screens of raffia, 
forced in between poles. In the 
morning, alt screens are removed 
to ventilate the whole house. At 
night, they are put back into place 
to give each member of the family 
seclusion. 

A new child is born, a relative 
comes to visit, and more poles are 
planted in the floor to hold more 




dent Pharaohs, demonstrate not only the 
excellence of their ballets and prancings, 
but also their cleverness in, combining 
pleasure with physical culture, for the fit- 
ness of their race. Being excessively tall 
they cannot afford to grow fat and flabby. 
But they recognized the importance of 
keeping trim centuries before the white 
man ever composed the words '"physical 
education." 

Just as, for the Watussh the year has 
three seasons (the cold one, the hot one 
and the rainy one), so a man’s day, from 
childhood to old age, is divided in three 
periods: eight hours of sleep, eight 
of family and state affairs, eight of 
physical exercise. The latter con- 
sists of symbolic dances involving 
every muscle of the body, and in 
long walks to watch their herds 
of cows. These cows, Incidentally, 
have horns 12 to 14 feet long from 
point to point. They are kept with 
the same care we give to pure- 
breds. And the finest of them, ihe 
royal ones, or insanga,. are con- 
stantly watched by an attendant 
each + decorated with ornaments of 
colored seeds and taught to per- 
form for their master’s pleasure. 

Travel in A^ritfl h^t diieoirtfom. Ona 
a-Ecaiionally rouses a crocodile or hippP 



screens* and a new room is obtained in a 
few minutes. 

The Giant Watussi leave the greatest 
part of manual work to their subjects, the 
Bahutus. There is nothing the clever hands 
of these Bahutus cannot obtain from Na- 
ture's store. Out of wood, they make plates 
and platters and milk bottles. Out of 
gourds, they produce spoons, pitchers, cal- 
abashes for churning butter. With clay, 
they build beautiful fireplaces, amphoras 
and cooking stoves in which to burn char- 
coal. what clay remains they give to their 
children who entertain themsek r es making 
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The fribol Witch Do<tar H by Uh own uncanny means, oul a cutpril fiem ihp assembled villagers 



statuettes, usually of cows f and thereby 
learn graphically about the all-important 
cattle. 

And with a basket of bird lime, a few 
pieces of hide and leather thongs, a Babutu 
goes out to dispose of the heavy Tank of 
the Veldt, no less a creature than the iras- 
cible, ponderous, armored rhinoceros. 

Let's take a ease. A poor Bahutu woman 
starts homeward, her child hanging from a 
leather belt she wears bandolier- like, a 
heavy lead of wood piled on her head. 

Matata, her husband, is waiting for her* 
When she is some hours overdue, he gets 
alarmed and goes to see what has happened 
to her and the child. He finds them, trem- 
bling with terror, perched high in a tree. 
A great bull rhino has attacked them. The 
woman had just time to climb a few feet 
when — bang! — the rhino butted into the 
trunk and almost broke it, The woman 
and the child, terrorized , kept 
quiet and finally the beast left,, 

Matata takes his family home, 

But tomorrow the story may 
start all over again and end 
differently. Matata must got 
rid of that monster of a rhino. 

His usual weapons are useless, 
but his race has devised other 
means. 

Grimly he makes his prepa- 
rations. Ho drives two four- 

Thn-io flatueHes of eawi were carved in 
cloy by children of Itie bahutu tribe 



foot sticks in the ground, four feet apart, 
Between them he makes a net of leather 
thongs. To it, he attaches scores of small 
pieces of soft, light, well-brayed hide, 
which will gently move in the breeze. Next 
morning he goes off with his contraption, a 
strong knife in his belt and a bag of bird 
lime on his shoulder. As soon as he finds 
the rhino's fresh tracks he plants the sticks 
and smears the whole network with the 
sticky, messy stuff. He slips ahead, studies 
the lay of the land, discovers where the 
rhino is feeding, goes back to get his net. 
Holding the two sticks well apart, he re- 
turns and approaches his quarry. 

When he is about 50 yards away, the 
rhino scents him, throws up his head in 
fury, and charges straight toward the man. 

Instantly Matata plants the two sticks in 
the ground, and, bending low, rushes to 
(Continued to page 1 SO) 
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Flexing the spring steel deflector into irnom from 
extinguisher no.ii.fe sprays wafer over a wider area 









Extinguisher' Thumb Spray 
Breaks Up Solid Stream 






Attached to the hose nozzle, a “thumb 
spray’" now available breaks up the nor- 
mally solid stream of a lire extinguisher 
for fighting certain types of industrial fires 
and for wetting down the area around a 
burning incendiary bomb. It fits the %- 
inch hose and nozzle of standard so da- acid, 
loam, gas cartridge and pump tank extin- 
guishers. A spring steel deflector, operat- 
ed by thumb pressure* is flexed into the 
stream after leaving the nozzle, and thus 
does not interfere with the volume of the 
flow, nor does it affect normal operation 
of the extinguisher. 



H 



Adulteration of Wartime Coffee 
Detected by Simple Tests 

If the coffee you pu r chase- on Vo ur-'roVion 
coupon tastes flat or lacks the expected 
kick, this may be due to adulteration. You 
can. learn the truth by two easy tests de- 
scribed by C^K_Shepard 1 che mist of the 
Connecticut Agricultura l Experiment Sta- 
tion at H artfo rd. One test, to detect chic- 
ory, is made by examining a pinch of 
ground coffee spread on a piece of white 
paper, A small magnifying glass is helpful* 
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but not necessary. Coffee grounds arc usu- 
ally brown and granular, while particles of 
chicory are fibrous and darker in color, A 
“water test,” made by placing half a tea- 
spoonful of coffee in a glass one- fourth full 
of water, shows up the difference even 
more distinctly. Most of the coffee stays on 
top for a time, but grains of chicory and 
other fibrous vegetable material quickly 
become water-soaked and sink to the bot- 
tom, often coloring the water brownish. 
After ten minutes, the water is drained off 
and the grains spread out in a dish. On 
prodding them with a match some of the 
granules appear hard and resistant and 
“jump away 11 ; these are most likely coffee- 
Chicory and other unwanted substances 
are plastic, almost like gelatin in consist- 
ency, Addition to coffee of chicory, which 
is made from the root of a perennial vege- 
table, as well as other harmless vegetable 
material, is not illegal, provided the pres- 
ence of the adulterant is plainly indicated. 



Nut Driver With a Hollow Shaft 
Slips Over End of LongJBolt r 

Handy fur electrical and radio work, the 
shaft of a time-saving nut driver is hol- 
lowed to admit the long protruding end of 
a bolt or stud when the nut must be driven 
all the way down. Such nuts can be han- 
dled speedily without damaging the panel 
or injuring the thread. The tool comes in 
several sizes to fit most standard nuts. 




Haltaw thafr of shekel nui-d river receive* tht bug 
threaded person of bell la drive a nut ell the way 
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Fire Dogs Lead Rescuers 
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Specially S rained ha I per* of Boston 
firemen are -a group of da I mntian 
do^s which aid in rescue work, run 

trrflnds and perform Wptqh duly. 
Above, several af the schooled ca- 
nines ore straining their acute hear- 
ing, krjen senis? of amrll -and sharp 
eyes 1u locate a person known to 
have bi'cen 1 rapped in the d-n-Ejris pf 
□ rated building, Whh barking and 
aeceleroled activity they notify n?f 
cuers of success in their search 



Luff, one of the working mascots, 
ag^ie in bounding up ladders, had 
to be restrained to pose far the 
Cgmcrqmnn. Beiow^ the some dog 
finds an unconscious fireman. If his 
barks bring no ln-lp r hr will go and 
Fulch it. Between fires Ihe dogs car- 
ry supplies or messages Far the End 
Crass in Jl M I n pock saddles, guard 
ruins ago ins r looters., and ploy 
watchdog al the firehouse where 
they have eliminated thievery 



/? 
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SAVING th* AIR FORCE “REJECTS” 

/ J ■ J / M / 



Pile-Ci t&ati'ions to extreme T§w lempereturet ab«v« 
30jtMH3 feat ere in Boalng Aircraft Company'* 

cold room. Below, pile!* in grotesque flying suit* 
and itioik* ^mrrtg u from iuh-sl rato&phere latoralery 




CO URGENT is the need for trained per- 
- sunnel to man the mighty air fleets the 
United States is assembling to hurl against 
Ihe Axis, a program has been launched for 
salvaging manpower from the large num- 
ber of air cadet candidates rejected because 
of failure in physical or mental tests and 
examinations. 

This program is based upon the knowl- 
edge that many "injects” have only minor 
physical defects which can be treated suc- 
cessfully and tho candidates accepted upon 
re-examination, or educational shortcom- 
ings which may be remedied by study. 

Already, close to 1D.D00 young men ? who 
failed in their original examinations for 
the Army Ah' Corps or the Navy’s Hying 
arm, have applied for assistance to the 
America n F ly l ug S e r v ie es F o unda tlon, 
wHicfiTs supervising the salvage program. 
Dr. Samuel M. Strong is director of the 
foundation. 

The foundation's procedure is to place 
those candidates rejected for minor phys- 
ical defects in the hands of Qualified medi- 
cal men for correction of whatever may 
have blocked entry into service; others, 
who failed to pass the mental tests, are sent 
to educational institutions to “cram” in 






Telling angle of vision of Cadet who &oon may be flying a fighting plane. Doctor adjusts, card 
wilh black spot to point where it disappears from vision; ex-ceptioncil vision spent 160 degrees 



trigonometry, physics* geography; English 
a iid other subjects. 

That the foundation is succeeding in its 
work is certain; particularly is this true of 
those cases involving minor physical de- 
fects, Most of these candidates, after cor- 
rection of the disabilities, are accepted for 
service when they are examined the sec- 
ond time. Thus is being tapped a valuable 
source of manpower that otherwise would 
be lost to the air services. 

The salvage program came into being 
afler it was discovered that more than half 



of the air cadet candidates for the Army 
and Navy were being rejected because of 
minor disabilities, which could be correct- 
ed. Perhaps one candidate needed dental 
work, another might be suffering from a 
hernia and a third might have diseased ton- 
sils; these men could be treated, and treat- 
ed successfully; 

The cost of saving an average “reject? 
for the air services is in excess of $100. the 
bulk of which is assumed by a sponsor who 
literally “adopts a pilot.''' Before receiving 
treatment, or “cramming" on the subject 
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Pilots exercise vi^drously while hhdlin^ pure oxygen to drive 
ni-lmgen (rem blood ifieom bplore entering Boeing cold roam 

in which he failed originally* the rejected 
candidate is informed that he is being 
"sponsored/ 8 which generally provides 
more incentive for the effort to get into 
service. At the same time, the sponsor is 
kept informed of the progress of the treat- 
ment, or the study course. Tims is main- 
tained a close relationship 
between the two — al- 
though they may be hun- 
dreds or thousands of 
miles apart. 

When the foundation 
began its work, flight sur- 
geons unofficially re- 
ferred the "rejects*' to the 
organization. That is un- 
necessary today* because 
the word has spread that 
help is available. Through 
regional medical commit- 
tees, arrangements are 
made for such surgery 
and hospitalization, med- 
ical or dental attention, as 
may be necessary. The 



foundation sees that hospital fees 
and doctors' bills arc paid. The 
use of the applicant's own family 
physician or dentist is recom- 
mended, wherever feasible. Upon 
completion of treatment, the ap- 
plicant is referred to the flight 
surgeon, who first examined him, 
with request for reconsideration. 
Most cases handled this w T ay result 
in acceptance of the candidates. 

The foundation sees to it that 
only the defect which barred the 
candidate is corrected in the 
shortest time possible, keeping in 
mind that time is essential, that 
the man must be brought into the 
air services immediately, because 
tomorrow may be too late. 

Dental problems constitute one 
of the main reasons for the failure 
of candidates, Careful attention 
must be given here, because a pi- 
lot's duties involve certain strains 
to which the ordinary person is not 
subject. For instance, when den- 
tures become necessary, dentists 
are instructed to install only fixed 
dentures. Many times in flying, a 
sudden jolt or c- air bump” so jars the pilot's 
body as to create a sudden reflex inhala- 
tion. Such a condition might result in the 
dislodging of a removable denture, per- 
haps causing the wearer to swallow it. 

In spite of the urgent need for air man- 
power* Dr. Strong, speaking for the foun- 



lotting the eyes of a candidate 
for the air arm of the U. J, Navy 
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<tati on T emphasizes that physical standards 
must not be lowered. He adds: 

“Probably no class of human beings will 
ever be placed under greater stress than 
aviators in time of war. Only those of the 
highest physical standards can survive un- 
der the great stress of the centrifugal forces 
of turns at high speed- There is, and has 
been for some time, a clamoring by some 
individuals, who do not understand the 
stress of flying, for a lowering of the stand- 
ards in order that the young man who 
believes he should become a pilot may 
become one. As physical standards are 
lowered, so will the airplane crash rate be 
increased. 

“If that happens, we all stand to lose, be- 
cause the Government values a pilot al 
$100,000 and each airplane of certain types 
at $500,000. Aside from the money value, 
the loss of a pilot and a 
plane might cost us the 
war. Too much is at stake 
to take needless risks,” 

Here are some of the 
questions that examiners 
must keep in mind when an 
air cadet candidate ap- 
pears: What can this man 
stand? What effect will en- 
gine fumes, high-velocity 
turns and dives have on 
him? Is he in physical con- 
dition merely to keep alive 
at high altitudes? 

^Continued to page 176) 

\ 

Pressure and te m perOluYs go down 
pi lhts group of pilots begins a 
simulated flight at 35 r 000 foot 



Many applicants fain ihe 
JJ |-oj^cl JJ lis k fxFlar ryn tnfttS. 
B^sides ihe standard exami- 
nations using reading chans, 
each is given o eotor toil 



Below, testing the amverg- 
a cadet candidate's 
r. doctor slides llin 
Ijn-cJi and forth to 
determine she precise point 



In dogfights and dives, d i? z y 
pilots are not wail led. So 
the candidate far the Air 8 
•Carps gels a spin lest From 
which he rnusl emerge steady 
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Mat "Tailored” to Fit Desk 

Saves Rug From Chair 

yu & A - 
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Par I of imnl extends under delk t* prblt^l £nrpel 

Made with a “wing" projecting from one 
edge, a mat of special fiber is shaped spe- 
cially for use at a desk so it will extend 
deep into the knee-hole .section and thus 
give full protection to the floor covering 
against scuffing by the feet as well as scor- 
ing by the chair. Intended primarily to 
replace rubber mats* the fiber mat is pro- 
duced in different colors and shapes. 

*L/ T — 

^ Dispute Over First Plane to Fly 
Ends in Favor of Wrights 

Controversy for some "40 years over 
whether the Wright brothers or Dr, Sam- 
uel P. Langley, former secretary of Llie 
Smithsonian Institution, built the First 4x3 r - 
plane capudle~bi sustained flight was ended 
recently by Dr. Charles Abbot, secretary 
of the Institution. After much research the 
Institution now asserts that the Lanpjcy 
machine could not have flown as it W'Ei* 
built in 1903, the year the Wrights made 
their epic flight at Kitty Hawk, N. C. Al- 
though the Langley plane was wrecked 
without getting into the air, many persons 
contended that the plane, or “aerodrome* 1 
as it was called, could have flown. In 1914 
the Langley plane was taken from the mu- 
seum, reconditioned and given a new cn- 



gine. Several lakeoffs were madc t but the 
Wrights pointed out that the recondition- 
ing included 35 changes in construction 
without which the machine could not have 
flown. Officers of the Institution, however, 
then contended the 1914 tests wore proof 
that Langley had “succeeded in building 
the first aeroplane capable of sustained 
free flight with a man/' Dr. Orville Wright 
refused to allow the original Kitty Hawk 
plane to be shown in the museum with the 
Langley machine and sent it to a museum 
in En gland. In refuting all claims made for 
the Langley plane, Dr, Abbot said he hopes 
the way has been cleared for the return of 
Wright's ship to the United States, 



Measuring Wheel Stays on Line 
By Absorbing Body Motion y-. 

Better accuracy is claimeoior a tfatdmcd 
field measuring wheel equipped with u 
specially designed handle that takes up 
walking motions of the operator and pre- 
vents them from affecting the measure- 
ments. The wheel, 10 feet in circumfer- 
ence, stands about three feet high, and 
replaces the bicycle wheel which would 
often take a slightly zigzag course across 
the fieId H In starling position, the white 
spoke should he pointed downward, and 
upon each revolution of the wheel an arm 
trips the counter. The counting mechanism 
is protected so high weeds cannot cause it 
to Register accidentally, * 
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wheel medium! in HMbftt Eengfhs al it re 111 
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Mountain Regiment Trains on Steep Log 



Keeping in the pink of physical condition -for a 
mourUoirtrcliitiliirtg expedition — with a h <? near? it 
mountain hundreds of rmfe& oweiy — it the trick 
pez formed by mountain infantry unili. of the Army. 
Thp men icnli! ul'iiaD v r r 5 icg f ipg rprnpj r aboye 
und ot rig hi, wilh foe matches cmd safely ropes 



A "maimtaineer Ji team, tied 
together with ropei, drifts 

on O rocky Ipdgn during basic 
training, the second pham 
coniiill of rigorous frnimrtg 
1r mountain country, In win- 
ter, mountain in Fan fry units 
of l-he Pacific northwest are 
organized as a ski trgpp 
bn r I align of 1,J0Q men 



T 
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Keycase From Kit of Parts 
Easily Made at Home 



r ■ T Ypu ge wrong in la«ing r as hales are punched 

:f Pocket leather cases, such as key cases, 
^billfolds, coin purses, and cigarette, coin, 
■ J match, comb and memo-pad case^ can be 
‘Viadc at home without tools from parts 
* supplied in kit form. Everything needed 
\ for the finished product is of leather, and 
- the job consists mainly of lacing the pieces 
together. Small leather tabs and flaps eas- 
ily anchored serve to hold the cases in 
closed position and to fasten the keys. 
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Model Plane Engine 3 /4 Inch Tall 
Rims on Carbon Dioxide 

Made on a watchmaker’s lathe^ a tiny 
model airplane engine no bigger than a 

7 



thumbnail and weighing only four grams 
is the work of William _L. Brown * employed 
in the school oF eng ine ering at Pennsyl- 
vania State Coflege. Fed carbon dioxide' 
to power a oneveighth inch piston, the 
mite produces an estimated p 0O5 horse- 
power. In two minutes the engine, three- 
f mirths inch tali, uses ei^ht grams of liquid 
carbon dioxide, running^ at about 10,000 
revolutions per minute. ' U*A- 



Winter Shield Covering Wifiddw 
Prevents Escape of Heat,^# 

Home owners concerned about heating 
their rooms with limited fuel rations can 
stretch the heat supply by fitting windows 
with a weather shield that forms a blanket 



a 



of dead air between the glass and itself, 
effectively blocking that avenue of escape 
for the warmth. In color, this window seal 



Sealing crock with lope end applying shield 





Tenk Si iOnnpctnd wFih t?ny pngmt by "itppifl pipp JJ 
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matches most huff shades used in homes 
and excludes less light than the average 
window shade. It is applied inside directly 
to the entire sash, both upper and lower if 
desired, being held in place by special ad- 
hesive tape all around the edges. Air leaks 
between the sash and window frame can 
be stopped by sealing all such cracks with 
the same tape. The latter method of appli- 
cation, of course, should be used only 
where windows are not to be opened for 
ventilation during the winter months. IE 
the house already is fitted with storm win- 
dows, this treatment it is claimed will dou- 



ble the protec tlon. 







Tank Crew Rubs Elbows in British "Fortress” 




LOAP-Irfl 



VFNULATOR 



KRI5CDFE FOU 
WUDSH VftW 



■VIEW VEi&H 



GUN IfcIGGtiS 



UOWEP THAVfUE 

HANDLE 



nJfirfTABLi 



CLOSED 



STiEFT.NG LSVIBS 



AflJKSTAJlLE SLAT 



GEAR iEtEtTGH 



AUL- 5 PACT 134 t FAP- 
OF rlnfeREI TAKEN 
yR &t E^FrttS 
AND ACCFSSOBIEi 



GfJfcR CHANG iNG 
PEDAL 



Cupretfckrt 3, w. cuiuvfirthy "p ^ r* r c ^ , ^ v-iLrv^ 



Revolving turret of □ IVlaMlda. which holds three of four-man crew, permits fir mg gun in complete circle 



Tank gammarider, gunner and loader of 
a British Matilda occupy cramped Quarters 
lei the revolving turret and the fourth 
member of the crew, the driver, is squeezed 
into a forward seat. Teamwork is the key- 
note in battle when there's not an inch or 
a second to spare. Although each man in 
the “rolling fortress” is trained to take over 
the duties of any disabled member, the in- 
jury of any one of them is serious for the 
full crew has plenty to do r If the loader is 
knocked out it slows up firing of the guns; 
Joss of the commander means lack of di- 
rection, and if the driver is hurt it’s disas- 
trous lor his seal cannot be reached inter- 
iially from the turret. The gun loader in 
the four- man crew usually doubles as ra- 
dio operator. The commander maintains 
radio communication with his squadron 
leader and gives orders through an inter- 
phone system to his crew. With glasses 
and periscope he picks out targets when he 



is not busy studying and marking his map 
or attending to scores of other duties. Pro- 
tection against lurching of the tank is pro- 
vided in his cramped cupola with an inter- 
im ning of head pads, and brow pieces are 
fitted to periscope and visor* The gunner, 
who sits just below and slightly forward 
of the commander, can swing the power- 
operated turret around with ease and his 
guns can cover a complete circle. In earlier 
tanks that lacked a revolving turret, larger 
crews and more guns were required. Both 
gunner and driver have periscopes with 
limited fields of vision, but the loader 
works “blind. 1 ' To the rear of the Matilda's 
turret are ihe engines, two six-cylinder 
95 -horsepower units. Heat from the two 
powerful engines and from the guns, as 
well as that generated by shells striking 
against the turret* make the temperature 
within the tank extremely uncomfortable, 
especially when operating in the desert. 
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Here it a beautiful target fcr bobbin, Unconcealed petroleum 
Tanks and sharply outlined factories coil shadows that would at- 
tract a bomba rclltr J * oyt Cl a great tfistanxa. Notice the raLfrOqd 




Hero IT the sflTtte area— partly can tea M P abevtf r by 1ow-vilibi|ily 
and inlrarecLratiitanf pamtsj and below, subjected to total cam- 
ouflage Including artificial foliage, nets and plywood shapes 




PLAYING 

“ r PHE TARGET for tonight 

1 is an airplane factory. 
From Dusseldorf* follow the 
railroad 20(5 miles east to it s 
end. Bomb the immediate 
terminal area,” Those orders 
were easy to follow and the 
British pilots who received 
them flow straight to the tar- 
get and destroyed it. 

Then, a few nights later, 
every railroad in Germany 
seemed to have disappeared. 
The British couldn't Find any 
of the rail lines that had 
served as such handy mark- 
ers in the moonlight. Appar- 
ently every German train 
was spraying dark paint on 
the right-of-way behind it. 

On another occasion Unit- 
ed Nations pilots thoroughly 
bombed an enemy oil field on 
a daylight raid and went 
home convinced that every 
well was demolished. But re- 
ports came back from friend- 
ly inhabitants that the oil 
field hadn’t been touched. 
The wells were hidden by 
camouflage, and all the bombs 
had been dropped on a decoy 
area IS miles away. 

Still another time, United 
Nations pilots on a night 
flight spotted n German ah’- 
droijie that was lit up to a 
suspicious degree. A few 
miles north, however,, they 
observed a few subdued run- 
way lights and caught the 
flicker of a signal lamp. That 
was the real target obvious- 
ly, and they bombed the hid- 
den field into a welter of 
churned earth. But they 
learned later that camouflage 
had tricked them again. That 
night, the real field had been 
lighted up on purpose just to 
convince them that it must 
be a fake. 

These enemy examples 
give you an idea of some of 
the ways camouflage is being 
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HIDE 

used and how effective it 
can he. For security rea- 
sons it's best to describe 
what the enemy has done 
instead of revealing all 
we are doing ourselves. 

It T s no secret, though, 
that some of our war 
plants arc so well camou- 
flaged that enemy bom- 
bardiers would have a 
difficult if not impossible 
job in finding them. Some 
of our airports are so well 
hidden from the air that 
veteran pilots who have 
been using them for years 
suddenly need to make 
three or four approaches 
before they can be sure 
just where to land. 

Some qf the neivest ef- 
fects in this “architecture 
of concealment 1 * have 
been borrowed from the 
movies. For years motion 
picture artists and set de- 
signers concentrated on 
tricking I he eye and cam- 
era into seeing things that 
really aren't there. Today 
they are doing just the 
opposite, using the same 
motion picture technique 
to trick the eye and cam- 
era into not seeing things 
that really are there. 

One of the new st unts is 




Ahev« r Horpar Goff t^its eameuflegd id^cai by throwing ihado^s end oul- 

lin?s gf tree* phJ shrubbery d n mocM raj] r gad with dicta film projector. 
Bibw, ia Idler* hide cm Army Air Carp* hflugar with canvas fly extensions 

U. S. Army All Corps photo 
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To pfoA a eentedmenr scheme, the camonflour vsm a?i aerial phole of 
ihe plant and ik&Ktias On Tracing paper various pattern* of "confuflan" 

a better method of giving a third dimen- 
sional quality to a flat surface. Thus they 
can transform a flat factory roof into what 
looks like a lot of small houses. 

An old-time camoufieur would try to do 
this by painting exact pictures o£ house tops 
on the flat roof. But his house shadows 
would be correct only during a short time 
each day and during part of the day his 
shadows might even point toward the sun. 

His perspective would be correct only from 
one angle. 

The movie camouf lours avoid these trou- 
bles by painting a colored pattern, across 
roofs and grounds, that gives the effect of 
a residential area no mat- 
ter at what time of day or 
from what angle it Is 
viewed. You can't pick out 
a single house from the air 
but you seem to see a lot 
of houses. This illusion is 
created with large squares 
and rectangles of Iow- 
an d high -visibility paints. 

The effect can be explained 
partly by one example: A 
patch of brilliant primary 
color seems to pop out and 
give the impression of 
height when placed next to 
such background colors as 
olive drab or grey. “Bad 1 " 



combinations of colors that 
artists have always avoid- 
ed because they displease 
the eye are also tided out. 
These combinations create 
optical vibration as well as 
erroneous impressions of 
depth and dimension. 

Not even infrared film, 
used as an X-ray for pierc- 
ing man-made camouflage, 
will always reveal a war 
factory that is disguised in 
the new way. Special in- 
frared paints have been de- 
veloped in many shades 
and are being used to fool 
that type of film. 

It does little good today 
simply to camouflage a 
military objective all by it- 
self, Bombardiers will line 
their sights up with known reference points 
such as a crossroads or a bend in a river, 
then bomb Ihe neighborhood where they 
know £he concealed factory is located.. 

Today the whole area must be camou- 
flaged- Reference points that might be vised 
are either so obscured or are duplicated 50 
many times that an enemy bombardier lit- 
erally becomes lost. Even though he is cer- 
tain that he is over the target area, there 
is nothing in his range of vision to give him 
the LL fW’ he needs when the whole area lias 
been camouflaged intelligently. 

Area camouflage is the reason why p if you 
live near a war plant or in a defense zone. 



Spraying ieifrarad paint an -ground 
ta givp illusion* of r«iid«nce area 
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Reversing fiflld glditrt To abloin dkloni 
VP«Wr comoufkur studies oblong building 
with boleanisi To U«ak up in tuHinti 

you may have been asked to paint 
some of your windows with dull 
paint to prevent light from reflect- 
ing from them. Certain roads may 
be closed to travel. If you live in 
such an area you may ha ve noticed 
that wide patches of ground have 
been pain led in subdued colors 
and you may have wondered how 
such crude work could possibly 
fool an aviator, 

Haiper Goff, a member of one 
of the movie camouflage units, 
found out how effective this sort 
of disguise can be when he went 
up in a plane recently to get a 
“bomhsight 11 view of a big factory 
that he had camouflaged. First he 
was annoyed, then pleased* for he 
couIdn^t locate his own work. A 
few weeks before, the big factory 
had been conspicuous from the air. 

To illustrate Ihe principles of 
modern camouflage and yet not 
reveal any details of actual “cam 
jobs” that are being done, Goff 
built some table top miniatures of 

Pawing? s Vi aw rnelhods of lopdmarfc co-n- 
coalment by which a i-a gd junction is hidden 

OiTi-ce of CLvLIIan Dcloniu 





Working with o mfltfd (f who I actually ii a-n induitrial area, 
ic which inf rn red pain Is and canopies have b«en applied ip 
play "hidt and (*■(!<" with IVms enemy reccnnai-is-once planet 
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U. E. Army SlBr.u! Corps, plsnto 

Sniper weor-s a suit that blends iiUc hit background, 
E^I'Sv. 1 . burlap ifripi in ehicfeen wire conceal fatlory 




an imaginary industrial area such as would 
be an obvious bombing target. On one of 
these models the factory of a chemical con- 
cern can be seen adjacent to a bridge that 
Crosses a river. Obviously, all a bomber 
pilot needs to do is to follow the river until 
he gets to the bridge, then bomb ihe ad- 
joining factory. 

Bui when you see the model after it has 
been camouflaged you begin to wonder. 
Paint and motion picture technique have 
removed the industrial area and you can't 
even find the bridge or the section of the 
river where it had been. The river is there, 
to be sure, but its banks no longer follow 
the same curves. There is a bridge, but it 
is a different type from the one you are 
seeking. And where the chemical factory 
had been there is now a residential area. 
At least, that’s the impression the camou- 
flaged model gives from “high altitude.” 

But when Goff explains what he has done 
with the model, you begin to see that it's 
the same area after alL The river banks 
have been built out and given new contours 
by means of log booms. The quiet water 
behind the booms is filled with floating 
trash. Barges arc moored here and there 
in this debris. Masts on the barges sup- 
port canopies of “garnish” that give the 
effect of trees. 

The bridge Is the same bridge after all, 
but one side has been built up with painted 
canvas sides and top to alter its appear- 
ance. The chemical works itself has been 
sprayed with paint patterns, breaking up 
the large expanses of roofs. The big smoke- 
stack no longer smokes and its visibility is 
reduced by wide balconies attached to its 
stack that help to blend it into the back- 
ground. The Army has not yet accepted 
this technique as practical in full scale use. 

In this case most of the camouflage paints 
that are used are of the Infrared reflection 
type, a group of pigments developed by 
various firms including the Premier Oil & 
Lead Works of California, at Los Angeles. 
Most paints absorb infrared or heat rays, 
and even black paint appeal s white when 
photographed with infrared film and a red 
filter. The secret of the infrared paints is 
that they reflect the heat rays instead of 
absorbing them, thus providing dark im- 
ages on infrared film. An additional virtue 
is that since solar heat is reflected away 
from buildings coaled with such paints the 
interiors remain much cooler. 

It is not always necessary for camou- 
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fleixrs to .hide a military target 
completely from aerial observa- 
tion. Partial camouflage, enough 
to make the bombardier’s aim un- 
certain, is often enough. Ordina- 
rily a bombardier must fly his 
straight “collision course" for at 
least a minute while approaching 
the bomb release point, The 
bombaight must be trained on the 
targeL during Lhe last 35 seconds 
of this approach. But if the bom- 
bardier hasn't positively located 
his target at the 35 -second point, 
the bombs will fall wide of their 
mark, Camoufleurs feel that they 
have succeeded if their work con- 
fuses three out of ten bombar- 
diers. Interceptor planes* antiair- 
craft fire, and other ground de- 
fenses should be able to bag the 
other seven planes in a perfect de- 
fense set-up. 

Often a decoy target resembling 
the hidden factory is built nearby 
in the expectation that the bom- 
bardiers will unload their bombs 
on the dummy. The Germans 
were elated recently when they 
watched a British bomber attack 
a fake factory that they had erect- 
ed. Bui no bombs exploded, For 
fun h the pilot was dropping wood- 
en bombs on the decoy. 




"Egg-Shell” Factory Saves Steel 
And Construction Time 



r 
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Lighter Ignites Fuel in Cup 
To Light Lamp or T^rch 

With a cup to hold Bqtii 
which it ignites with a flint spark- 
or r a matchless lighter creates a 
flame specially convenient for 
lighting blow torcheSp construction 
warning lamps and similar de- 
vices, The cup must be filled with 
fuel- — not heavier than kerosene 
— each lime the lighter is used. 




Arlbit'i skfrlch of plant, end boking down one of the orchei 

Built after the same design that gives the fragile 
egg shell resistance to breakage, a Wcst inghousc 
war factory required &Q percent less steeTlKan IT 
conventional building, the saving amounting to. 
about 2 ? 4f)() tons in the 1, 1C>0— foot -long arched struc- 
ture of reinforced concrete, Also, like the egg, it is^ 
without windows and sky lights, but air condition- 
ing makes it cooler in summer than many buildings, 
and a white ceiling adds to the effectiveness of thc r * 
lighting. It is said that an explosion within the 
building would cause only local damage which 
could be repaired quickly, while internal 
fires would be resisted as long as two hours 
without collapse, as compared with 15 min- ^ 
utes lor a steel and wood building. Besides 
this, the design enabled builders to shave 
four months from the construction time. 
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C! Write to the firms listed in the Where-, 
to- Buy -It index, to learn more about 
products described in this magazine. Say ' 
You Saw It in Popular Mechanics, 
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7 U FIGHTING 



ENGINEERS 



Ofl 13 n fm filing the SpeOrhcCid of aUaick. 
the- OF my engineers, are found V/hsre 
the fighting it thickait. Above, Ferrying 
truck ci£ru is stream by I ink mg three 
ciss-ciuli bants. Mundy ramps fa Id up In 
a No provide Some prgfeC-tion 



Eng Enters adv-nnep with Frjted buyanelS . tali OV Gj Ofi G 
fa Pi bridge iips-lily buill unJcir enemy fire. Btfiawy 
another lype at fool bridge with iprne *f \'i build- 
ers racing across— engineers are Irained for speed 



In bciirle again it wilderness, the engf- 
nears building Alaska hijhwoy launch 
ponton which will help la support a 
bridge. They have tonLjur’rnd many a 
name Fees stream between Fori St.. John, 
Canada, and Fairbanks, Alaska 
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Launching assault boats to estab- 
lish bridgehs-gd— engineers spend 
haors learning to work under fire 



Above, tay in# melal strips 
for Sanding field ai Allied 
OUtpost Is one of the ways 
engineers co-operole whh 
ciir Corps. Hobs m portable 
strips permit gross tg grow 
ihrcugb, heEptrig <omguflagc! 
field. Medium look (right) 
is rowing acra** o pa man 
bridge built by engineer* on 
maneumk The Sturdy spans 
will support quite a surpris- 
ing lonnage. Another moons 
of getting on ormy arid its 
equipmenl ocro*l 5 If cam is 
shown below. Here two anti 1 
tank gum and iheir crews 
are being ferried oerg^t an 
o ruft composed oF two rub 
ber floats powered by cm 
cutboord molor r Engineers 
&iit famed for ingenuity os 
well 05 spaed and courage 
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Shooting” the Grand 



All Thrills 



one who say she i* not □Traia, is either a liar 
or an klint, On every one of the more than 
20U rapids you have to rim, your Ihroai 
gets dry as you come over the brink of the 
rapid's tongue, you wonder what possessed 
you to come on a trip of this kind; yet the 
minute you dive into the 25 -foot waves 
and fly by rocks that would mean sure 



left, "lining" b heal by rope pail a rock barrier. 
Sau lifers tffce I !y*J< untbr lha weltr* then Icei 
and ip in tho pEywe«d boon lili-e c^rlt. Tho Iwd ap-ftls 
bebw nr ci relatively mild pGrlians of tho Canyon 



For a matchless thrill, 
evfcry second of which 
promises to be your lash 
try shooting the Grand 
Canyon of the Colorado 
m a 16- foot plywood row- 
boat. J^yrman N evilly 
Tancher and boatman of 
Blulf. Utah, makes it a 
business. The only mim 
who has made four trips 
down the spectacular and 
violent eanyon f Nevills 
has taken passengers 
ranging from 13 -year-old 
hoys to men in the seven- 
ties in these unsinkahle 
boats of his own design 
without so much as a 
sprained ankle among the 
courageous tourists. The 
225-mile bone-shaking 
cruise is from the historic 



river crossing at Lee’s Ferry „ Al'iz., to Lake 
Mead, The trip takes 21 days, on most of 
which the boat is rarely in smooth water 
more than a quarter of a mile at a time. 
Preston Walker, former Grand Junction, 
Colo. h newspaperman now in the U. S. 
Army, handled one of the three boats tak* 
mg nine men down the canyon on the most 
recent journey, and said afterward: “Any- 



trouble if you hit them, and look over the 
brink of holes in the river that would bo 
death if you went into them — you start 
having £un. ?1 Once in the canyon f there are 
only two or three places “where anything 
but a fly can climb out/* Nevills 5 cataract 
boats are virtual submarines able to float 
when the cockpit is filled with Water. Sev- 
en watertight compartments give them 
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buoyancy- The thickest 
wood used is half-inch 
Super-Harbord plywood, 
which withstood two ter- 
rific crashes against rocks 
during Walker's trip. The 
boats are designed to piv- 
ot on a point two feet from 
the stern* and a boatman, 
guiding the craft down- 
stream stern first, can 
virtually snap the necks 
of his passengers by re- 
versing oars* Before en- 
tering the worst rapids, 
the boatmen land to sur- 
vey the channel; occa- 
sionally the passengers 
disembark while the 
boatman takes his craft 
down alone* and in im- 
possible passages the boat 
is “lined” around, let 
down the edge of the riv- 
er with 75 -foot bow T and 
stern ropes snubbed 
around rocks. Occasion- 
ally the boats dropped out 
of sight in 15-foot holes, 
whipped around bow 
foremost, and once two 
men plunged overboard 
as a boat capsized, but 
they made shore safely- 
Nevills has taken non- 
swimmers on the Canyon 
trip. One unscheduled 
thrill came to two mem- 
bers of the 1942 party 
when a boulder weighing 
a ton dropped between 
them as they walked 
along the river edge. 



Army’s Vast Phone Switchboard 




Has 30 "Information” Girls 



"InfermStiSn" operatort Gt long hibE? dig Out numboift from rolary fifes 



Arctic Troops Wear 
Paper Underwear 

One war development 
that may last is paper un- 
derwear so inexpensive it 
can be thrown away after 
one wearing. Originated 
for extra warmth for 
troops in the arctic, it is 
made of pulped cotton 
clippings, contains two 
sheets of paper joined by 
a thin coating of asphalt. 



To handle calls io and from the IH.OOO war-vital telephones 
in the War Department’s new $35,000,000 office building 
across the Potomac from Washington, required installation 
of the world’s biggest private switchboard, The information 
section alone needs the attention qf 30 operators, experts in 
hunting up the numbers of the thousands of army officers 
and civilians Working in the building. The switchboard, 
staffed by TIB call operators, plus supervisors, is adequate 
to serve a city the size of Eric, Pa., or Wichita, Kan. More 
than 86,000 miles of trunk wires are used inside the building, 
and there are 370 incoming central trunk lines, 200 outgoing 
trunk lines, and 200 long-distance loops. The various offices 
of the War Department require four times the telephone 
facilities used in the first World War* 
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TORNADO,** BOMBSHELL 
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02LS 

!omes a veritable tor- 
nado of destruction. 

Tests are actually made 
in which a 22-pound 
weight is dropped from a 
height of four feet upon 
a $mall piece of TNT 
without exploding it. 
Such tests are always 
carried out in the labora- 
tory by specially trained 
men, of course, under 
carefully controlled con- 
ditions where every pre- 
caution possible is taken 
to insure safety in case 
there is an explosion. 

The relative insensitiv- 
ity of TNT to shock is a 
principal reason why it is 
one of the most commonly 
used military high explo- 
sives in the world, An- 






tiy Hercules FffWnIur pn mpapj 

Moving ex p i V (F"f tom stofi^T 
hernia I* "mi*” houu with nilro- 
glyefcrin buggy. impact- 

mg a 500-p*und bomb ready 
to be shipped to loading plant 



V Sqg President Advisory on t«Mre h g^d Development 
~ ^1- dlr Ponl dc N^mouri &. Cojnpaiw 

FRO tne 

* air we breathe and from the carbon arid 
hydrogen of coal or petroleum, chemists 
have fashioned one of the most powerful 
but obedient of all war explosives. 

TNT ( tri-nitro -toluene) is a chemical 
giant which answers to a specific type of 
detonation “command" and to no other. 
Riding in a shell, the TNT is undisturbed 
by the shock of the charge which propels 
the shell from the cannon or by the terrific 
impact as it crashes through a building or 
the tough hide of a battleship. But once 
within the building or battleship, the shell's 
primer and booster charges, going off in 
turn, wake up tho sleeping giant and he 
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these grant armur-pierting shells tarry load 
of TNT which is resistant to ihstk £>f impact 

other reason is its terrific power 
when it does go off. Why does it 
have such a powerful ^'kick ?:l 7 Tito 
answer is that organic compounds 
with “rritro” groups tend to be ex- 
plosive., and in general the more 
nitro groups a material has the 
more explosive it is. Tri-nit™- 
toluene* as the name implies., has 
tin ■ee such groups. 

The toluene part of the deadly 
combination, strangely enough, is 
named for the sleepy little town of 
Tolu, Colombia, There on Lhe high 
plains of northern South America 
grows a tree whose fragrant resin 
— known as the balsam of Tolu and 
widely used to give a pleasant taste 
to cough syrup— provided the orig- 
inal source of the chemical . 

It Was from a lump of the balsam 
of Tolu that a French chemist* 
Deville, just a hundred years ago T 
isolated a compound which became 
known as toluol or toluene. Other 
chemists, at about the same time, 
obtained the same chemical from 
pine resin and — appropriately — 
from “Dragon's Blood." a brilliant 
red resin from certain Oriental 
palm trees. They gave it other 
names, but toluene is the name that 
stuck. 

The balsams of the forest have 
never yielded toluene in quanti- 
ties. It was coal tar, a veritable 
store house of chemicals, that sup- 
plied the toluene for the TNT that 
filled the shells ol World War I. 



Court w Du Pant Company 

Dynamite bloil helping te build now channel for a river in 
NliisissippL Below, pouring explosive into stielk with non- 
metal bucket mo d# specially far [ah by B F. Goodrich Company 
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teowi flf firing caps for 60- mm. maria rS mOv* 
plflng under capable hands of mipecroi. Leh, 
radio controlled bomb, cnllod "blind pig/' 
scoots (vtr ground on three wheels to target 



The tubular chutef leading from 
th h U. S. Army munitions load- 
ing plant are emergency sxiti 



Coal tar, a by-product of cuke production, 
was also supplying most of the toluene for 
the shells, bombs and depth charges of 
World War II until about a year ago when 
the petroleum industry began to build 
plants for synthesizing this essential chem- 
ical from petroleum. 

Production of toluene from petroleum 
and from domestic heating and illuminate 
ing gas was started before the end of the 
first World War, but the Armistice termi- 
nated these operations and they were not 
resumed until after the beginning of the 
present war. Then a new government- 
owned toluene plant was stained. Today 



petroleum is far ahead of coal tar as a 
source of toluene for TNT, and will be 
much farther ahead when projected 
additions and new plants are fin ish txL 
This means a total output of scores of 
millions of gallons that will play a vital 
part in defeating the Axis powers* The 
exact toluene capacity of the country is f of 
course, a military secret. 

There are two or three processed for 
making toluene from petroleum. One proc- 
ess starts with a chain ol carbon and hy- 
drogen atoms. At aboufc 1000° F,, and in 
the presence of a catalyst, a hydrogen atom 
is lopped off each end and the disturbed 
and excited straight chain whips around 
and grabs its own tail — like a playful 
puppy dog. 

In so doing it becomes a ting molecule. 
Further removal of hydrogen atoms pares 
it down to toluene. 

In the nitration of toluene to TNT, which 
is a delicate job requiring 
great skill and well safo 
guarded! equipment, three 
nitro groups are attached 
to the ring molecule. In 
this process nitric acid is 
mixed with sulphuric 
acid to form a suitable 
mixed acid which acts 
upon toluene to form 
TNT. Such a mixed acid 
acts also upon glycerin to 
form nitroglycerin, and 
on cellulose to form gun- 
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cotton or nitrocellulose, the base 
of all modem military smokeless 
powder- 

The unique advantage of TNT 
over other explosives is that it is 
very powerful, yct T in comparison 
with most other high explosives, 
relatively insensitive to shock. 
Without this property a shell con- 
tain mg TNT would explode on the 
impact "of a propelling charge of 
smokeless powder and destroy the 
gun and crew. 

When the shell arrives at its des- 
tination the timing mechanism 
fires the primer and this in turn 
touches off a boostcr^usually a 
charge of tetryl — and that deto- 
nates the main charge, Thus, we 
have an agent of terrific power, yet 
sufficiently stable to withstand 
not only the force of the explosion 
of the charge of propellent pow- 
der, but also the shock of pene- 
trating a steel target. 

The “nitro” part of TNT is a 
combination of one atom of nitro- 
gen with two atoms of oxygen. 
The chief function of nitrogen m 
the production of explosives is to 
hold the oxygen needed for burn- 
ing the explosive. The burning 
coal or oil under the boiler of a 
locomotive draws oxygen from the 
air, but a material such as TNT 
must supply its own oxygen. At 
the foment of combustion the va- 
rious atpms of the solid TNT re- 
arrange themselves to form gases, 
and these gases, which are very 
hot, expand with such tremendous 
force, and so rapidly, as to cause 
a violent explosion. 

Nitrogen is just so much wasted 
breath as far as the immediate 
needs of our bodies are concerned, 
but it is a key element in almost 
every charge of explosive. Plen- 
tiful and free as the air itself, ni- 
trogen is nevertheless in the "crit- 
ical 1 ’ category of war materials. 

Ski 11 r machinery and men are 
required to pull nitrogen out of 
the air and “fix/* or combine, it 
with elements so that the resulting 
compounds may be used in the 
manufacture of explosives. Indus- 

(Confirmed to poy l: 162 ) 




A Htt the bombi Cflmt tquttdi I* hazard *F1 

itreels. Here worker, on top of crane, fixes steel table to 
wall. ELetawp loading Jl boosters" for she III behind g shield 
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Luminous "Paint” in Sheet Form 
Resists Damage byJ^loisture , ^ 

Suitable for civilian and military' ^ 
especially outdoors, a prefabricated phos- 
phorescent paint film sandwiched between 
transparent plastic films is nonabsorbing 
and chemically neutral It is made by lam- 
inating under heat and pressure. The ma- 
terial can be excited to fluorescence by 
daylight or photoflood lamp in 20 seconds^ Enlargement guide and dlol; note samp Id print, top 

ge ^ 
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liefoy Paintbrush 



or in 20 seconds to a minute by an ordinary 
100-watt lamp depending on its distance* 
and it remains visible for 24 hours at 70 
degrees F, The afterglow can be acceler- 
ated by exposure to infrared light* and a 
red light will quench it. 



Painltf fc aches high an wolf wth tang-handle brush 

Painters can speed up the work of scrap- 
ing or painting large surfaces of buildings 
by using an adjustable extension brush 
handle that provides a long reach and saves 
frequent change of the scaffold. It also in- 
creases efficiency in painting the sides of 
ships from a suspended cradle or from a 
small boat alongside. The brush is attached 
to a pivoted bar at the end of the handle. 
Two springs hold the bar in position per- 
mitting natural movement of the brush in- 
stead of a rigid fitting that would be tiring 
to use, A tug upon a tape attached to one 
end of the bar changes the angle cf the 
brush for work on ceilings or walls. 



Guide for Making Enlargements 
Has Set of Sample Prints^ 

Photographers their -fwrPen- 

largements could improve the quality of 
their prints with the aid of Eastman's new 
guide, embodying virtually all needed in- 
formation for handling various types of 
Kodabromide printing paper. Contained in 
a pocket folder about 3^ by five inches, 
and V 2 -ineh thick, the guide includes a 
32 -page booklet crammed with valuable 
advice and instructions on print -making 
and various kinds of paper, an exposure- 
time dial, a negative to help in sharpening 
the focus and measuring the degree of en- 
largement, and a set of sample prints rep- 
resentative of ail the surfaces in which 
Kodabromide is available. Each sample 
gives a full-range gray SCale ? graininess 
and resolution charts, processing recom- 
mendations and other data. Once the pho- 
tographer has determined the correct ex- 
posure time, he can set Ihe exposure dial 
to calculate the time for larger or smaller 
magnification, for a different lens aperture* 

paper. 

uZ&c. 
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By Walter E. Burton 



T^VESIGNED primarily to eliminate 
stooping when hanging out laun- 
dry, this folding cart is handy lor other 
purposes such as hauling garden tools 
or serving outdoor luncheons. Various 
attachments can be added, such as 
hooks for a clothespin bag. special trays 
to hold garden tools, cut flowers and 
other garden equipment^ as well as 
gaily painted food and beverage trays 
when the cart is used as a tea wagon. 

The original was made of redwood* 
which is highly resistant to the effects 
of moisture. Other suitable woods in- 
clude cypress and such less durable 
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material as pine. Waterproof glue* bolts 
and nails hold the parts together. Fig, 1 
shows how the cart is folded, and Fig. 5 
shows how a screw eye and hoot are used 
to keep it in the folded position. The cart 
consists of three separate units pivoted to- 
gether as in Fig. 3- One of these is fitted 



with a large dowel that 
serves as an, axle ior two 
wooden wheels, which are 
spaced from the frame with 
Wooden collars as detailed, 
in Fig. 2. It is best to build 
up each wheel of two 94-iiu 
pieces* gluing and screw- 
ing them together with the grain 
at right angles. This will produce 
more durable wheels than if cut 
from solid blocks* The holes in 
the wheels will have to be large 
enough to fit loosely on the axle, 
to prevent binding when the wood 
gets wet and swells. 

A large washer and a wood 
screw* driven into the end of the 
axle beeps each wheel in place. 
All edges and corners of the parts 
arc rounded except the ends of the slats 
and the braces that fit between other pieces. 
The upper assembly, which extends to form 
handles, has a slatted surface and is pivot- 
ed to the leg assembly by means of tWO 
bolts and blocks as shown in Figs. 6 and 7, 
The bolt heads must be set in counterbored 
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war 

WHEELS 



98 



POPULAR MECHANICS 






holes so the cart can fold. The wheel and 
leg assemblies are pivoted together as in- 
dicated, and the slotted ends of the wheel 
assembly slip over the bolts on the slatted 
portion ps in Pig, 4 , where they are held 
by wing nuts to keep the cart in the opened 
position. It is well to peen over the ends 
of the wing-nut bolts to prevent the nuts 
from working oil. The location of these 



holts Will determine the height of the cart. 
If the cart does not stand level when set 
up, alter the lengths of the legs. Paint, 
enamel or brushing lacquer may be used 
as a finish, although a cart made of red- 
wood may be left unfinished if the nails are 
protected against rust. Another way of fin- 
ishing the Carl is to apply several coats of 
linseed oil. 



Water Line Closed for Repairs by Freezing With Dry Ice 



Recently the water shut-off valve in our 
home had to be replaced in the line lead- 
ing to the main, and being unable to shut 
off the water near the main because of a 
damaged valve at this point, I solved the 




problem by freezing the water in the line 
near the shut-off valve. This was done 
with Dry Ice held around the pipe by a tin 
can, which was slit down one side and half- 
way across the bottom so it could be slipped 
around the pipe where It was held by bind- 
ing it with wire. If Dry Ice is unavailable, 
the same results can be obtained by using 
regular cracked Ice and salt, although it 
will take a little longer to freeze the water. 
After the repair has been made, the ice in- 
side the pipe will soon thaw. There is no 
danger of damaging the pipe as the water 
is frozen for only a few inches, thus per- 
mitting plenty of expansion endwise. 

■ — -W- F. Scbaphorsti Newark, &L J, 



Sanding Painted Surfaces 

Sandpaper will last longer when sanding 
a painted surface If you first dust a small 
amount of fine pumice on the surface of the 
work. It will be found that the pumice 
helps prevent paint from clogging the pa- 
per and in addition to this contributes to 
the abrasive action. 

—William A. Landau, Chicago. 

m 
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Horizontal Stovepipe Supported 
By Bails Made of Wire 




To keep horizontal lengths of stove pipe 
from, becoming disconnected and to sup- 
port them with less wire than with the 
usual method, one workman uses these 
wire bails. Holes are punched in opposite 
sides of the pipe at the joints to take the 
bail ends s making the holes through both 
thicknesses of pipe. In this way, the pipe 
is prevented from slipping apart at the 
joints. Light wires are tied to the ceiling 
and to the bails for the supports. 



Newsboy Keeps His Card File 
In Pocket on Carrying Bag 

In order to handle his paper mute in a 
businesslike manner, one newsboy carries 
a card file of all his customers in a leather 
pocket riveted to the side of his bag. In 
this position, the file is easily accessible for 
reference when delivering papers and 




LEAfHEft 
fc. HIVETEd 



making collections. Such an arrangement 
is also handy when a substitute carrier 
must take over the route for a day or two 
as all records of the customers are right at 
hand for the new boy. 






Shoe-Polish Can Found Quickly 
When Kept on Side of Kit 



removing the cov- 
er, when no re- 
lease lever is pro- 
vide d, can be 
avoided by tack- 
ing the cover to 
the side of your kit. This permits the can 
to be twisted from the cover with one hand- 
If the same brand of polish is always used, 
it will not ho necessary to pull the tacks 
and change covers. 



COVES? 
TO 



Hinge Screws of Screen Door 
Held Safely in Storage 





When the hinges 
of a screen door 
must be removed 
to take it down for 
winter storage, 
accidental loss of 
the hinge screws 
can be avoided as 
shown. T1 
half of tin 

with the screws in place is folded against 
the door and tacked at the edge of the 
hinge to keep it in the folded position. 



Pin Vise From Split Bolt 





If you need a pin 
vise 



SPLIT 



WJC+G 



it 

end the 
halves as shown 
By locking the bolt firmly in a bench vise, 
the wing nut can be turned up or down 
easily to operate the small jaws. 
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Asbestos Ring Helps to Protect Stove Enamel 




If a large cooking utensil is set 
oil an electric stove, the porcelain 
enamel surrounding the burner sonic- 
times becomes checked because of ex- 
cessive heat directed against it by the 
utensil An easy way ol avoiding this 
damage is to use a large asbestos ring, 
which is placed over the enamel next 
to the burner. The ring is cut from sheet 
asbestos* using two or three thicknesses 
cemented together with sodium silicate. 
Asbestos rings of this type arc especially 



suitable at canning time to protect the stove 
should acid -type fruits and vegetables boil 
over accidentally. 

— Kenneth Murray, Colon, Mich. 



Wedge Prop Holds Wallboard While Nailing It to Ceiling 



When applying wallboard to a ceiling 
singlehanded, this prop to hold the board 
in place while nailing It will be found con- 
venient. Made by nailing an old stub 
broom to the end of a T-stick. the prop is 
better than a plain stick as the broom pro- 
vides a flexible “wedge 1 * against the floor. 




If large sheets of wallboard are being ap- 
plied* it is best to use at least two props. 

— G. E. Hendrick son, Argyle, Wis. 



Opening Door With Skeleton Key 
Avoided by Pinning Lock Bolt 

To prevent a 
door look of the 
type shown from 
being opened with 
a skeleton key, a 
small hole was 
drilled through 
the lock bolt and 
plates for the in- 
sertion of a steel 
pin or nail. As the effectiveness of this 
treatment depends on the hole being in- 
conspicuous, it should be made as small as 
possible, and the pin should be pushed in 
so that it cannot be seen and thus give 
away the secret. When unlocking the door, 
a piece qf wire is pushed into the hole to 
remove the pin. 

— A. H. Waychoffp Phoenix, Ariz. 
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< S<dvUu^ HOME 



2— Th^re wifi be no unfightiy finger mark* on window shades 
wh^fe Ibey ore grasped repealed I y □! lb* hem if s*vEu-al 
strips of cellulose tapo arp applied over this area as shown 



4— When tul to ih& ihope mdkaied, a piece 
of sheaf rrujtql moles an tKcelltnf seres per 
for dealing rolling pmij breadboard*, and 
many other kitchen utensils. It's a good idea 
to rum a file aver the edgoi of ihe tc roper 
before using it in order to avoid! cutting yagr 
fingers on i harp edges of metal. 5 — Tinlead 
of throwing away an old safnly razor* lake 
out the blade and knnp Ihg razor to f-emavc 
ha if and thread * from brushes, 6 — Scouring 
kilchcn pgh pod pans with a wad of steel 
weal is done wilhout icrafahing- off pair pal- 
ish or getting small pieci:? of metal in your 
fingers if ihe wad is dipped over the line? 
of an ordinary table fork 



1-^Shoes ate kept off the closer floor in neat ardor by placing 
ihem in notches cui in the edge of a piece of pEywaad r 
which is screwed to ihe baseboard. 3 — As ptoms r aprkot* P 
etc., ore easily crushed, cardboard egg cartons provide ideal 
canloiner-s tor them when packing a picnic basket 



FOR 



\HO PAN, 



FiJG = 

BHF-AO 

&OA-R O d4 
7AH 



iV*> lege of 
$H(=ET METAl_ 
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8 — Inale-ad of setting q bottFe of kerosene inilde d deck ond 
wolfing f de 1 the- vapor 1o lubricate the movement, try spray- 
ing St lightly walh an atoimiier for quick fEsulti 



10— Jigsawed from a smolt piece of hard- 
wood, this atlracllve flower-pal holder occu- 
pies little space on a k lichen or porch wall 
where several of them can be used to fake 
the piece of (urge flower bojcet. Decolto- 
monia transfers offer a quick method of add- 
ing colorful decorations ll^The cnnayatict 
of "fishing" a spoon out of a lorga mining 
bowJ or disb is- tlinriincited by a stop on the 
spoon handle. The ilap is made by cutting 
and bending □ portion of the handle- Hi 
shown. IS— Pinched over on opened corner 
of a sail sack, on adhesive 4gpe tpoal and 
ring provide a handy spout, enabling you lo 
fall shakers quickly without spilling 



SCR EW 

tvt 






ATQMHEP 
FILLED With 
KEROSENE 



TRANS- 

FER 



Wo hang ts number of garments oil o closet door, hook the 
hangers on a chain stretched across She ends of O shelf 
bracket which is screwed 1o the door, 9 — Crumbs that slide 
off this breadboard oro caught in □ trough formed by strips 
of CO *b molding nailed along the edges 
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Potatoes Baked in Tin -Can Ovens 
While on Camping Trips 




Where potatoes are baked in a campfire, 
considerable time is usually required as it 
is best practice not to put them in, until the 
Are has burned down to provide hot coals. 
However, if you want to hasten, the meal T 
baking can be done quickly by placing the 
potatoes under inverted tin cans and then 
building the Are over them. Thus, the cans 
serve as small ovens. 



Heated Enamels and Lacquers 
Will Brush Easily 

The next time 
you have to brush 
heavy enamel or 
quick- drying lac- 
quer, instead of 
cutting the mate- 
rial with prepared 
thinner, heat a ba- 
sin of water to a 
temperature of 
150 or 160 degrees, 
never more, and 
place the opened 
can of enamel in the water, submerging it 
a little more than half the height of the 
can. Enamel or lacquer heated in this way 
will brush easily without dragging and 




without streaking or piling. Where a large 
surface is to be covered, use two water 
containers, heating one while the other is 
in use. Never place the can of enamel in 
the basin while jt is over a flame. 






Screen Wire Protects Small Trees 
Against Damage by Rabbits 

If you have some 
screen wire avail- 
able, especially 
some that is no 
longer serviceable 
for use on win- 
s and doors, 
t Into 
to keep 
r o m 
bark 

from voung trees. 

be used 
ter year, 
much hand- 
ier to put on and no&aikgs 
take off than cloth or paper, which are 
often used for the same purpose. 



Raincoat Serves as Dust Shield 
For Garments in Closet 

Instead of folding a Cellophane or oiled- 
silk rain coat and storing it away when not 
needed, use it as a dust cover for garments 
hung in the closet. It will protect several 
garments when slipped over them as indi- 
cated in the photo. 




104 



POPULAR MECHANICS 






^btitinchve 

Bookshelf 



GLULCl -AND 
B 



fUfiUtD 

ROS-ETTE 



S**i*3»£ 



EO-W FLUORESCENT lAWlP 



04LUST 



WRTER 



SWITCH 



wmm^ DIAGRAM 



MARCH, 1S43 





1 1 


L _1 . 










L\ 






ISQUAflF.S 


r 


> 




r 








^STOCX 


v 












v\ 




n 


r 




7 










v t 












f 










V 










/ 




































[ 








t rn 








jy 



Smoke pipe Lime- Coated Easily 
To Prevent Corrosion 




The messy job of coating the inside sur- 
face of a smokepipe with lime to prevent 
corrosion during the summer months when 
the heating plant is not in use can be avoid- 
ed by doing the job as indicated. Take 
down the pipe intact if possible, clean it 
thoroughly* and pour in the lime and tie 
paper bags over the ends. Then tip ihe pipe 
up and down so- that the lime will come in 
contact with the entire inner surfaces. The 
sacks will prevent spilling out the lime and 
cun fine the dust- They can be left in place 
while the pipe is in storage to help keep 
out moisture. 



Sample of Water From Deep Well 
Obtained in Weighted Bottle 

Desiring to ob- 
tain a sample of 
water from the 
bottom of a deep 
well for testing 
purposes, one 
chemist used a 
small brittle nr vial 
weighted with a 
fishline sinker. 
First the bottle 
was corked light- 
ly, after which a 
long string was tied to the cork, then 
around the neck of the l>ottle and finally 
to a sinker as shown. This arrangement 
prevented water near the top of the well 
from entering ihe bottle as it was lowered 




to o position near the bottom. A firm jerk 
of the line pulled the cork and allowed the 
bottle to fill, after which it was pulled up- 



Loose Collar Kept on Dog's Neck 
By Notched Leather Strips 

As a tight collar 
on a dog often 
causes goiter trou- 
ble, many over- 
cautious owners 
leave the collars so 
loose that the dogs 
soon learn to slip 
them over their 
heads- To avoid 
this, one fancier 
recommends that 
notched strips of leather be riveted inside 
the collar as shown. Although harmless to 
the dog, the ends of the strips will prevent 
him from ullempUng lo slip off the collar. 



Bushing Forced Out of Blind Hole 
With Ball Bearings and Punch 

Confronted with 
ihe problem of re- 
moving a bushing 
from a blind hole 
without damaging 
the bushing or 
surrounding met- 
al s one mechanic 
accomplished the 
task by using 
small ball bear- 
ings- A punch that 
fitted loosely in the hole waa then used to 
apply pressure to the bearings which 
pushed against the lower end of the bush- 
ing to force it from ils socket. 





Match Book Is Handy Marker 
For a Letter File 



A match book 
provides a handy 
marker when cor- 
respondence is re- 
moved from a let- 
ter file. The strik- 
ing surface is 
slipped over the 
folder adjoining 
the empty one. 
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Furwi'Vu** Ca* BuiM jp 




SUITABLE for use in either your kitchen nr home 
workshop, the sturdy, well- designed stool shown in 
Fig. 1, has a back that can be adjusted quickly by means 
nf b turn buckle as in Fe^. 2. Oak or maple is the best 
wood to use for making it, although other hardwoods 
will serve. 

Begin construction with the three lcgs P which are 
turned to the dimensions given in Fig. 3, one end of 
each leg being tinned to provide a fyi-in, 
tenon. Following this* each leg is sawed 
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© DETAIL OK ftUNGS, t Aft^D. 
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and planed to a straight* octagonal taper 
which reduces from 1% in, at the tenoned 
end to 1^ in, at the lower end. The addi- 
tional turning at the center of tfie leg is 
optional* but adds to the appearance of the 
stool. Two rungs are required. Due to the 
angle of the tenon at the rear end* it is nec- 
essary to saw these from slock that is 2*A 
in. wide as indicated by the dotted lines in 
Fig. 4. This done, the maior section of each 
rung is planed to an octagonal shape and 
the ends formed with a spokeshave as in 
Fig, 5 t to provide tenons % in, in diameter. 

The seatj back and footrest are cut from 
bin. stock, to the shapes and dimensions 
given in Fig. 6, It is well to guard against 
warping by making the seat in three pieces 
glued and doweled together. Special care 
must be taken when boring the %-in. holes 
into which the leg tenons fit in order to 
give the legs the desired spread. An 8- in. 

circle is scribed on the under- 
side of the seat and the loca- 
tions of the three holes are 
marked equidistanUy on the 
circle, the rear one 
being located on 
J the centerline of 

or ;C the seat- Then, %-* 

'■ in. holes are bored 

J >■ /y into the underside^ 

Jjf taking care to 

avoid letting the 
// tip of the bit break 

through the top of 
the seat The rear 
hole should be 
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Firil, |lu^eal«d fTript an iprung ereund dewitf 

set in o Hal board and left 24 h-rl. 1 6 d ty 




Thf n 111# two miripv arm ramdvfd fram Ihm form and 
additional Unpt op# ^lutd ra ih#m F on# ai a rimm, ImU 
g\ ling *ach one dry before adding rhe ncxi 



bored at a 10- degree an- 
gle from the vertical so 
that the rear leg will ex- 
tend outward. Then the 
two holes for the front 
legs, are bored at a 15- 
degree angle. When bor- 
ing these holes keep the 
bit lined up with radial 
lines drawn from the cen- 
ter of the circle to the 
points where the holes 
are started. Also, as an 
aid in getting the angles 
correct, you can use small 
blocks having one edge 
inclined the desired angle 
as a guide for the bit. The 
blocks are clamped to the 
scat while boring. 

Next T without applying 
any glue, the legs are fit- 
ted into the seat holes and 
are marked to determine 
the position of the rungs 
and footrest. The holes 
for the rungs must be 
bored at an angle so that 
the rungs will be parallel 
to the edge of the seat. Likewise, the foot- 
rest is notched to fit the front legs and is 
doweled or screwed to them. After this 
preliminary fitting has been done, the parts 
are reassembled permanently with glue. 

The backrest is screwed and glued to a 
curved support piece, which is detailed in 



Figs- 7 to 9. Although it can be sawed from 
a single piece of hardwood it will be strong- 
er if glued up from :: in-in. strips, using a 
form to obtain the curvature. Pieces of 
flat iron screwed to the rear leg provide a 
pivot link for the back support and a 6-in. 
turnbuckle permits adjustment. 




Horseshoe-Game Scoreboards Set in Ground at the Stakes 



Keeping score in a horseshoe game with 
this scoreboard is just a matter of turning 
a cardboard disk each time a point is made. 
Opponents or teams each have one, which 
is pushed into the ground where it will be 
within easy reach. Each scoreboard con^ 
slats of three cardboard or thin wood disks 
pivoted side by side in a forked stick or 
wooden supoort. shaped as shown. The 
center disk is numbered on one side from 
1 to 11 and on the reverse side from 12 to 
21, the numbers being positioned £0 they 
can be seen one at a time through windows 
cut in the two side disks. The center disk 
is slightly larger in diameter than the other 
two so it can be turned by pressing on the 
edge with the fingers. A coat of paint ap- 
plied before the numerals will help pre- 
serve the scoreboard. 
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Sketching Board Has "T-Squarc” 
Built-In Along Sides 




PEE5.i3 
OB &OLCEBEO 
N K&U 



Anyone needing a small sketching board 
that can be carried io various places in a 
shop will find this one ideal. A supply of 
sketching paper is carried right on the 
board. A board of the desired size is se- 
lected and two steel rules attached along 
one side and end. The rules are silver - 
soldered together to form an accurate right 
angJe T after which the one along the side is 
fitted with a screw peened and soldered in 
place to take a knurled mil on the under- 
side of the board. This screw makes It pos- 
sible to hold the square in position and to 
clamp the paper in place. The rules serve 
the same purpose as a T-squarc on a reg- 
ular drawing board, making it possible to 
draw almost any lines desired with the aid 
of 45-degree and 3 0-60 -degree triangles. 
A small piece of metal soldered on the 
square where the light angle is formed 
acts as a guide for a triangle when working 
so close to the edge of the board that the 
rules cannot be used. 

— R. Roet linger, Englewood, N. J_ 



Palm Plate to Rotate Screwdriver 
With One Hand 




If your work re- 
quires the use of a 
screwdriver, this 
ball-bearing palm 
plate will enable 
you to press 
against the driver 
with one hand 



while turning it with the other to tighten 
a screw. The plate is nothing more than 
an old auto Valve inserted into a hole 
drilled into the end of the screwdriver han- 
dle. The valve stem is cut off to shorten 
it and a ball bearing is placed in the bottom 
of the hole for the valve to bear against. 



Perforated Can Aids in Cleaning 
Dirty Paint Brushes 

You will find 
that paint brushes 
can be cleaned 
more easily if the 
bottom section of 
a tin can is perfor- 
ated and dropped 
into the cleaning 
container in an in- 
verted position. 

The perforations 
provide a good 
scrubbing surface 
against the bristles* and they also allow the 
dissolved paint to settle to the bottom of 
the container away from the brush. 




Doorstop Keeps Baby Carriage 
From Rolling Off Porch 

To avoid any possibility of a baby car- 
riage rolling off a porehj especially on a 
windy day, one mother fastened a doorstop 




into the side of the porch to engage the 
spokes of one wheel as shown. This idea is 
especially useful if the carriage has no 
brakes* or if they are ineffective. 



(TTo keep your bathroom tiles glistening* 
dip a soft cloth in kerosene and rub over 
them. Wash with warm water and dry. 
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LAYtRB ClucO 
TOGETHER AT 
RIGHT ANGLES 



Tx OIB<& 
SCREWED TO 
EACH SIOE 



Builr olmoft e-nfi rely from oron^u ct a res 

ol no cost, tli i b pu^htna-sket will ept ty 
up to 50 lbs,, end foils easily even, 
when fully loaded. Two crate* will 
lupply sofFIcienl material except for the 
I WO Ircng frame illBitlhfifi of Strap 
wood. Cross braces, wheels and bas- 
ket b ase ore -col from ihe crate ends, 
and the bosket slots art ripped from 
the thin stock. The basket rim is ftlMfrd 
up from the some material, Rigidity it 
added by weaving cords through the 
slots nci □ r tho upper arid lower end* 
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Block to Hold Angular Work 
On Drill-Press Table 




When it is necessary to handle angular 
work, such as angle iron, on a drill press 
for drilling and countersinking holes where 
one side of the work must be kepi in a flat, 
horizontal position, this block will be 
handy. Its long sloping side permits dif- 
ferent sizes of work to bo held in the cor- 
rect position without making any changes. 



Mud Stains on Clothes Removed 
By Serrated End of Hose 

To remove dried mud stains from gar- 
ments brought in for pressing, one tailor 
made an eraser for the end of his whisk - 
broom handle. The eraser consisted of a 




short piece o£ rubber hose serrated at one 
end. The eraser is employed to loosen the 
dried mud, after which the broom is re- 
versed to brush it from the fabric. 



Nails Staggeted in Roll Roofing 
To Prevent Loose Joints 

One reason for 
loose joints and 
torn edges of roll 
roofing is that 
there is usually a 
tendency to drive 
closely spaced 
n a i 1 s in 1 i n e T 
which splits the 
board underneath. 

Hence, it's always 
a good idea to 
stagger the nails so that those in line are 
at least twice as far apart as they would be 
ordinarily. Better still, on roofs exposed 
to high winds, drive the two rows of nails 
in broken lines. 



Pour “Spout” Cut in Paint Can 

A beverage can 
opener of the type 
shown will enable 
you to solve the 
problem o f re- 
moving all the 
paint from a can 
having a friction 
lid, Just punch a 
hole in the side of 
the can at the rim 
as indicated and 
every drop of the 
paint will drain 
out. Of cou rse, th is shouldn 1 1 be done when 
the entire contents of the can are not to be 
used at one time, as it would he difficult to 
seal the can after the hole has been 
punched in it 



WRITE FOR POPULAR MECHANICS! 

Reader* ore paid tcuh for idea* printed on these 
pages. You too may know erf a simpler, foster 
or belter way to do id me dolly chore -about the 
home r form, office, shop or ^utoge; on aid to 
amateur photographer i, model maWs,, work- 
shop- fans, tor owners, hobbyists, etc. Or, perhaps 
it's something of unusual juvenile appeal. Jus! 
send a ihon tot complete deicripiion plut a tkekh 
Of photo to the Homecraft Editor of Popular We- 
chonict. Checks sent promptly for accepted ideas. 
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Furniture y*„ C at* p 144- 



Bridge Lamp Has a Swing Top and Handy Tray 




UNDERSIDE OF TOR 
SHOWING DOWEL STOPS 



DOWEL 

STOP 



GIUED IN TOP 



LOOSf COLLAR 
RESTS ON WOOD D^K 
GLUED TO STEM 



1 AMP CQBD 



LOOSE COLLAR FQfl 
l AMP AftM 



ST|m slotted to 
PERMIT ARM TO MOVE 
140* WHEN WIRED 



Turned in maple and given a satin- 
smooth waxed finish, this p basing spool- 
type bridge lamp goes well in almost any 
living room* especially one furnished with 
period pieces. The base is turned from a 



underside of the tray pre- 
vent the arm from swing 
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block built up by gluing together two or 
three pieces of wood with the grain at right 
angles. Each of the spool-shaped parts 
that carry the lamp cord consists of two 
pieces which are grooved before they are 
glued together. The swinging arm is held 
on a wooden collar, detail A, that rotates 
on the standard and two stop pins on the 



mg more than halfway around ^ To permit 
the cord to move inside the collar T the top 
end of the standard is slotted. A candle- 
type socket and shell can be obtained at 
most five-and-dime stores. To prevent 
easy tipping of the lamp, the base should 
be weighted by recessing it to take a piece 
of lead or other suitable weight. 
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Emergency Test-Tube Support 
From Wire and Bottle 




An emergency support to hold a test tube 
over i\ burner flame may be made by bend- 
ing a length of wire to the shape indicated 
and inserting it through the cork, of a tall 
bottle. The cork provides sufficient fric- 
tion to hold the wire at any desired height. 



Safe Holder for Pair of Scissors 
Fastened to Side of Drawer 





A pair of scis- 
sors will not pre- 
serious 



the 

To 



telescop- 
curtain rod 

this to the inside of the drawer. 
It may be necessary to bend the sides to fit 
the particular pair of scissors at hand. 



Putting Wood Plug Permanently 
In Wall of Hollow Tile 

The next time 
you want to put 
wooden plugs in a 
hollow-tile wall 
for the attachment 
of a shelf or to 
hang a picture, try 
the method shown 
of installing the 
plug. First drill a 




hole about 1 in. in diameter into the wall. 
Then make a shouldered plug Uke the one 
shown in the lower detail, and also a wedge. 
Insert the shouldered plug into the hole 
with the shoulder inside the tile and drive 
in the wedge, This will lock the assembly 
in place so it will not crack the tile, which 
often happens if a solid plug is used. 



"Invisible” Supports Hold Books 
In Store-Window Display 

Where closed 
books are dis- 
played individual- 
ly in a store win- 
dow; they can be 
held in a vertical 
position by “invis- 
i b I e*' supports 
made from metal 
buokends of the 
type shown. To 
adapt such book- 
ends for the pur- 
pose, pieces of 
corrugated cardboard are slipped through 
the openings in them, after which they are 
inserted between the pages nf closed books. 
As the lower ends of the covers rest in 
grooves provided by the cardboard, the 
books are kept closed _so they can be moved 
easily when arranging the display. 




CORRUGATES 



Sanding Block Attached to Bench 
Is Always at Hand 

When you have a number of small parts 
to sand, screw a block of wood to the bench 
top or other convenient surface and fasten 
the sandpaper to it with a string or rubber 
band. In this way, both hands are left free 
to hold the work. An<i as the block is at- 
tached permanently, it is always at hand 
and ready for use when needed. 
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Butterfly Table 




pLACED at a chair or davenport, 
* this table gives variable top space 
as it can be used with both leaves 
dropped down as shown in Fig. 1, or 
with only one leaf extended. And, 
when both leaves are extended* you 
have a serviceable coffee table. In 
keeping with the colonial design, ma- 
ple Is the best wood to use in making it, 
but it also looks well in other woods. 

As with most tables, the legs are 
made first. These are cut from 1%-Sn. 
stock* squared to lVa in. and then 
turned to the dimensions given in Fig. 
7, A jig like the one in Figs, 8 and 0 
should be used in mortising the legs 
and cutting tenons on the rails and 
stretchers. It is made by fastening a 
block onto a square base 23 in, long. 
The block is 4 in. long and one surface 
is sloped l!-aa in, in 12 in. which cor- 
responds to the angularity of the legs. 
Another block at the opposite end acts 
as a stop. 
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The rails and stretchers are cut to the 
dimensions given in Fig, 5. It is best to 
make the angular cuts for the end pieces 
with the aid of the jig. Kails should be cut 
first and then clamped with the tenons in 
the mortises of the legs. The length of the 
stretchers can then be checked against the 



length shown in the drawings. When mak- 
ing the cuts with the jig, it will be neces- 
sary to lay a narrow piece between the jig 
and the work* as the blocks arc not close 
enough to support the work. After all ten- 
ons have been cut, the table can be clamped 
together, Fig. 4, the legs marked and the 
top ends cut off flush with 
the top of rhe rails. These 
parts can then be glued and 
clamped peimanently. 

The tabic top is next, and 
consists of a center piece and 
two drop leaves. It is impor- 
tant that all the pieces be 
planed io the same thick- 
ness, otherwise difficulty 
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will be experienced in shaping the 
edges and in hinging the leaves to the 
center piece. You can use a plain butt 
joint between the leaves and center 
piece, or yon can use a rule joint, Fig, 2, 
which is better looking but more dlfli^ 
cult to make, The rule joint can be 
made best on a shaper as in Fig, 11, but 
don^t forget to allow clearance for the 
thickness of varnish coats at the close- 
fitting upper edges. 

After the joints have been completed, 
the hinges should be screwed in place 
and the top cut out to an oval as indi- 
cated in Fig, 3. The oval can be laid out 
with the aid of a marking stick as 
in Fig, 10- To make it, drill a hole 
14 In. from one end to take a lead pen- 
cil Drive two brads into the stick, one 
13 in,, the other 18 in. from the pencil. 

Lay out the axis on the underside of 






SHAPER 



CU71ER5 



-a 

FORMING MALE AND FEMALE 
OF ftULE JOINT 



the table top by drawing two centerlines 
to intersect in the center of the table and 
form four right angles. Place a large car- 
penter's square on the lines so that the 
outside edges are directly over the lines 
with the corner at the junction of the lines, 
and clamp it in this position. Then put the 
marking stick over the square so the brad, 
13 in, from the pencil, is against the edge 



A 5 SLANT 



,1*0 FOR MO* USING 
LEGS AT PROPER ANGLE 

of the square on the long axis and 
Ihe other brad is against the edge 
on the short axis. By keeping the 
brads against the edges of the 
square as the pencil end of the 
stick is swung around, one quar- 
ter of the oval can be drawn. This 
same operation repeated four 
times, with the square moved to 
the other positions, will result in a 
perfect oval 

The wings or leaf supports are the 
last parts to be cut out as in Fig. 6- The 
wings are pivoted to the stretchers and 
top center piece with steel pins. The 
proper angle at the top edges of the 
supports can be determined with a 
sliding T- bevel and the wings cut to this 
angle. The table can be finished os desired. 
If a wax finish is used, it is advisable to 
raise the grain two or three times by wet- 
ting before the stain is applied, sanding 
after wetting the wood each time to remove 
the raised wood fibers. Wax, of course, 
must be applied in two or three applications 
and rubbed in thoroughly between coats. 
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Small Can. Hinged Under Bench 
Is Handy Match Extinguisher 




To avoid the possibility of fires from used 
matches thrown about the bench or floor, 
punch a hole in the lid of a tobacco can and 
nail it under the bench ledge. Then drill a 
hole through, the bench top so that burned 
matches can be dropped into the can. The 
latter may be emptied from time to time 
by tipping it as indicated. 



Bucksaw Blade on Straightedge 
Rough-Finishes Sloping Walk 

When waking a sloping sidewalk that 
should have a rough finish so that it will 
not be slick when wet or frosty, an old 
bucksaw blade nailed to a straightedge will 
enable you to roughen the concrete easily 
before it sets. The blade is moved back and 
forth while sliding the straightedge over 
the fresh concrete, leaving a rough but 




neat design of grooves in the surface. Depth 
of the grooves is detemiinqd by the projec- 
tion of the saw below the straightedge. 



Mallet Used to Stretch Webbing 

An emergency 
tool for stretching 
and holding strips 
of webbing on up- 
holstery jobs can 
be made quickly 
by wrapping and 
tacking a sheet of 
sandpaper around 
the handle of a 
wooden mallet By placing the mallet head 
against the board to which the webbing is 
to be attached «, and gripping the webbing 
against the sandpaper,, it can be held firmly 
while stretching it tightly. 



Rivet Heads Stuck to Metal Tube 
By Bek Dressing 

Where two 
pieces of large- 
diameter tubing 
are riveted to- 
gether, the diffi- 
culty of holding 
the rivets in place 
while slipping the 
pieces over a man- 
drel for peeningcan be overcome by scrap- 
ing each rivet head over a stick of belt 
dressing, Thus H when the rivets are insert- 
ed through the holes, a little pressure will 
stick them to the metal while slipping the 
tubing over a mandrel. 





Windows in Metal Lunch Box 
Permit Quick Inspection 

Disliking to re- 
move the contents 
of his lunch box 
for inspection 
when entering the 
defense plant 
where ho was em- 
ployed, one work- 
man put windows 
in the box so that the inspector could see 
inside. The windows were made by cutting 
openings in the box and cementing cellu- 
loid over them. The windows were cut m 
both sides and ends of the box. 
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An Attractive Wood Basket at Your Fireplace 





Appropriate in size and shape 
for any (a replace, this wood basket 
consists of only live pieces glued 
and doweled together, and a num- 
ber of slats tli at form the bottom. II spac- 
ing between the sin Is is not desired, they 
can be laid together snugly. An advantage 
of a handle running lengthwise is that the 
basket can be carried more conveniently 
than one having a handle crosswise. Al- 
though it can be painted, a natural oiled 
and waxed finish is popular, or the wood 
can be adzed and gouged for a rough -hewn 



effect. Another finish is that of old ham- 
mered brass, obtained by tapping the sur- 
face with a bali-peen hammer, and then 
bronzing it 1 after which an antique effect is 
produced by applying a coat of dull black 
paint and then wiping it off. 



Razor Blades Wiped on Cleansing Tissues to Save Towels 



If the menfolk in your home sometimes 
accidentally cut face tow T el§ ivhen using 
them to dry their razor blades, keep a 
cleansing tissue handy for them to use in- 
stead of a towel A good way to do this is 
to attach a spring-type clothespin to the 
wall near one end of a towel rack to hold 
the tissue. This arrangement makes it easy 
to change a tissue when it becomes soiled. 
A couple of small screws through one leg 
of the pin will hold it. You will have to 
take the pin apart to drive the screws and 
then reassemble it. 
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Table Drawer Provides Support 
For Small Sketching Board 




If you occasionally have to use a small 
sketching board and wish to avoid the ex- 
pense of purchasing an adjustable support 
for It, an improvised one can be provided 
by using a table or desk drawer. This is 
done by cutting the board so that the lower 
end will slide into the drawer vertically. 
Then, screws or nails arc driven into oppo- 
site edges to slip into angle slots sawed into 
the drawer sides. When set in this posi- 
tion, the board is adjusted easily by resting 
it against the edge of die table top and 
moving the drawer in or out. 



Handy Compass Assembled Easily 
From Ruler and Paper Clamp 

Ideal for drawing circles that do not have 
to be absolutely accurate, this improvised 
compass is assembled from a ruler wiih a 
hole near one end t a spring- type paper 
clamp and two pencils. In use. just insert 
the eraser end of one pencil in the ruler 
hole to form the axis, and slide the c lamp 
along the ruler until it corresponds with 




Ihe desired radius. Then, drop the other 
pencil into the handle holes of the spring 
clamp. To help line up the damp with 
ruler markings, a center mark should be 
painted or hied on one of the clamp jaws. 



Dowel Stop in Workbench Top 
Holds Washers While Filing 

When it is nec- 
essary to reduce 
the thickness of a 
few washers for 
use on certain 
kinds of jobs, drill 
a hole through 
your workbench 
to take a length of 
%-in. dowel snug- 
ly. This may be 
driven up to ihe desired height to hold the 
washer. When not in use, the dowel is driv- 
en down flush with the bench surface. 



Tweezers Insert Valve Keepers 
In Hard-to-Reach Places 

The job of in- 
serting engine- 
valve keepers and 
other split wash- 
ers in places that 
are hard to reach 
can be simplified 
by using a pair of 
tweezers like the ones shown. They are 
made from a length of umbrella rib, which 
is flattened in the center and then bent to 
the shape indicated. There is enough 
spring in the rib to hold a washer* 



Calk Underneath Window Sills 

When you calk 
a window, always 
run a line of com- 
pound underneath 
the siU as indicat- 
ed, In older build- 
ings shrinkage of 
siding and sheath- 
ing often opens a 
crack under the 
sill and allows cold 
ah’ to come in around the lower part of the 
window frame. 

— W, C, Lammey, Sandwich, 111, 
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Four practical designs incorporating 
built-in book shelves and storage 
space. Plastic coating is applied and 
molded to imitate brick and stone 



By Carl W* Bertsch 



X 1 HARDWOOD 
20 " lONG 



CO REALISTIC looking are 
° th esc imitation fireplaces* 
youMl find it difficult to distinguish 
them from the real thing, espe- 
cially when they are fitted with 
homemade wooden andirons, and a 
"glowing” log. Among the four 
designs given there is one to suit 
practically any settings from a 
modern living room to a den of 
knotty pine. The heart li of each 
as a separate unit from the rest of 
the fireplace for easy 
handling when moving. 
Construction is basical- 
ly the same for all, that is, 
a rough framework simi- 
lar to the one shown in 
Fig. 1, is made first, which 
is covered with plywood 
before adding the finished 
trim and the imitation 
brick or stone. Slight va- 
riation of tills procedure 
will be noted in the con- 
struction of the modern 
fireplace detailed in Figs, © 

4 and 5, as no inner ply- 
wood covering is neces- 
sary here, lit case you are 
unable to obtain Vi“in + 
plywood, some of the bet- 
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24 SLITS, EVEfiY 
4TH SEGMENT 
COT 



ter grades of wallbourd, as well as hard- 
pressed board, will do. Figs- 1 and 2 detail 
a neat little fireplace that is especially suit- 
able for apartment use T while the one In 
Fig, 3, being considerably larger, requires 
a more spacious setting. Plain slock, paint- 
ed to match the woodwork, can be substi- 
tuted for the knotty- pine trim suggested 
for the former - The trim on all should 
overhang the frame about 1!£ in. at the 
back, to have sufficient stock from which 
to cut out around the baseboard. To look 
well, the fireplace should fit as snugly to 
the wall as possible. A length of flat- wire 
solder will be found handy in obtaining 
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(he shape of the baseboard for tftinsf erring 
la the end boards. Areas to be covered 
with plastic should have VS-ifi. wire mesh 
tacked to them to make it adhere. How- 
ever, if you are unable to obtain this mate- 
rial* another way to key the plastic is to 
groove the plywood deeply with a sharp 
tool* undercutting the grooves thus made, 
then size the wood with a coat of shellac. 

Now to mix and apply the plus Lie: The 
ingredients of this are listed in the formula 
given in Fig. 13. Weigh and measure these 
carefully, and when adding the asbestos- 
whiting mixture, stir constantly and finally 
knead with the hands. Bo careful not to 
add more water than is specified. A pail is 
a good container in which to mix and store 
(ho plastic. It can be kept for as long as a 
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month if covered with wet cloths to pre- 
vent it from drying out. Apply the plastic 
with the fingers or putty knife, pressing it 
into the wire- covered surface, and build 
up a layer about Vi in, thick. Then smooth 
it lightly with a trowel dipped in water fre- 
quently, Avoid troweling the plastic too 
smoothly in order to have the texture re- 
semble that of brick work r To simulate 
stone as is used on the colonial fireplace 
detailed in Figs, 6 and 7, a wooden model- 
ing tool like the one in Fig. 11 is needed to 
form the “mortar joints.” This is used free- 
hand as in Fig, 10 to produce irregular 
joints, but it is run along a straightedge as 
shown in Fig. 12 for producing brickwork 
elTecIs, Where a rough stone effect is want- 
ed, build up the thickness of the plastic by 
adding a second layer. The plastic dries 
hard in 43 hrs, t the same color as cement. 

Artists’ oil colors, thinned with turpen- 



tine, are best to tint the plastic. Burnt 
sienna, Indian red or Venetian red, with or 
without lampblack added, will give prac- 
tically any brick shade wanted. Apply a 
wash coat of this, leaving the mortar joints 
unpainted. Then tone individual bricks 
here and there a little darker than nthers. 
The back and sides of the fire pit should be 
given a coat of lampblack to make it look 
smoked. Stone surfaces require more care 
in coloring. Experiment with yellow*, blue, 
green or orange colors mixed with sepia or 
raw umbel' to obtain the stone effect. 

A log charred on the underside by ap- 
plying a blowtorch or other flame to it, and 
placed over a hidden colored bulb as shown 
in Figs, 8 and 9, will give a flickering glow 
to further add realism. Also, by "peening” 
the wooden andirons and giving them a 
coat of Sat-black paint, it will be hard to 
tell them from iron. 
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Shallow Pit at Front of Furnace 
Simplifies Cleaning Floor 




Sunken into the floor directly in front of 
the ashpit door of your heating plant, a pit 
of a size to take a pan or even a tub will 
make it easy to keep the floor clean around 
the heating plant. A grating is placed over 
the pat and is made flush with the top sur- 
face of the floor. In this way, spilled ashes, 
dust and bits of fuel can be swept into the 
pit and then removed easily when the pan 
or tub is filled, 

— G. L. AiTnstrong, Sedalia, Ohio. 



Brads in Tongue of T-Square 
Aid Sign Painter 

Five or six small brads driven through 
the tongue of a T-square and filed off so 
that they project slightly will save time for 
a sign painter in lining up and holding the 
cardboard on which the lettering is to be 
do ne r It may be necessary to add a thin 




block to the head of the square to provide 
the necessary thickness. In use> the card- 
board is placed on the drawing board, lined 
up by the T-square at the top and then the 
square is pressed down to force the brad 
ends into the cardboard and hold it in 
place. When the square is turned over so 
that the brad ends project upward, it can 
be used for its regular purposes. 



Reinforcement for Patching Hole 
In a Plastered Wall 

If you have an opening in the lath of a 
plastered wall that you want to fill with 
plaster, Ihis reinforcing piece will enable 
you to do a good job. Cut a wooden block 
that is 1 in. thick. It should be 1 or 2 in, 
longer than the wall opening and about % 
in. less in width than the height of the 
opening. Cut down the ends of the block 




that project behind the lath so that the 
portion of the block that fills the opening 
will come flush with the outer surfaces of 
the lath. Now-drill two large holes in the 
center of the block, run a string through 
them and work the block into the opening, 
using the string to hold it in position while 
screws arc driven through the plaster and 
into the block to hold it in place. After this 
has been done, remove the string and apply 
the plaster. You will find that the patch 
is reinforced so that it cannot be knocked 
out accidentally, 

— R L. Brownell Omaha, Nebr. 
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Snow Bike Gives You Thrilling Ride on the lee 




a -jLRj* 









POiNTED &OL": 



n 1 1 

WhEtL n-tf 



'K-CW 

HUTS 



Besides providing fun 
on a skating pond, this 
runner-equipped bicycle 
can also be used on ice- 
and snow-covered streets. 

The runner and spiked 
wheel can be made inter- 
changeable with the 
regular wheels of your 
bike. Use an old rear 
wheel and drill the rim to 
take a number of pointed 
bolts. These arc held in 
place with nuts and lock 
washers p and the pointed 
ends should project in. 
beyond the edge of the 
rim. The runner is made 
of %-in, stock and is piv- 
oted to the front fork, A 
shoe of triangular steel is 
screwed to the runner. If 
attached as shown, it will 
absorb some road shocks. However, it can 
be bent around the lower edge of the run- 



TCP 



ner and screwed firmly in place if desired, 
— L. B. Robbins, Harwich, Conn. 



Drawer Section of Old Kneehole Desk Makes a Saw Stand 



Power- tool stands that are strong and 
inexpensive can be obtained by using the 
drawer sections of an old kneehole desk r 
The drawers provide ample storage space 
for tool accessories and attachments and if 
openings are cut through the stand top un- 
der a circular saw and jointer, the upper 
drawer can be used as a shaving and saw- 
dust catcher. When this is done, cleaning 
of the shop floor is required less frequently 




and dust flying over the tools and benches 
is reduced to a minimum. If a couple of 
large casters arc used at the rear end of 
the stand, it can be moved about easily by 
lifting the front to clear the floor. When 
casters are used, a couple of blocks screwed 
to (he front corners will level the stand and 
keep it from “creeping” while operating 
the tools. 

— Lewis L. Gibson, J Vicksburg, Miss. 



Salt Anchors Lantern to Ice 

Warning lan- 
terns placed 
around a hole in 
the ice of a skating 
pond, can be an- 
chored securely 
by using salt, This 
is sprinkled 
around the base of 
each lantern, 
causing die metal 
to freeze firmly to 
the ice + 
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By Alexander Maxwell 



V/GUR color transparencies will be safe 
* from dust, moisture and scratches if 
you put them between glass hermetically 
sealed at the edges. This can be done with 
a special nonhardening cement that is just 
as easy to apply as cellulose tape custom- 
arily used to bind the edges. As the cement, 
remains slightly tacky, slides c be taken 







out of a lack or box and inserted into the 
projector by pressing the thumb and index 
finger against the edges, instead of grip- 
ping the sides of the glass and getting fin- 
gerprints on it. 

Mounting masks on transparencies is 
simplified by the use of a handy holder 
illustrated in Figs. 1 to 3. With this you 
can held the transparency in position while 
using both hands to register the mask to 
the best advantage in regard to the angle 
of interest and composition* In using the 
holder ? you first slip the dry mask, glued 
side down, up around the weight and let it 
rest on the arm as shown in Fig. 1. Next* 
you place the picture on the glass table of 
the holder and lower the weight on it. The 
weight is threaded or soldered to a 
shank that passes through a hole drilled in 
the arm. A flat spring attached to the arm 
exerts pressure on the end of the shank so 
that there will be a positive clamping ac- 
tion of the weight on the picture as shown 
in Fig. 2. The base of the holder is a glass- 
covered box having a small light inside so 
that all details of the picture can be scon. 
See Fig, 3^ When the picture has been 
placed under the weight, you moisten the 
inner edge of the glued surface on the mask 
with a small brush as in Fig. 1, taking care 
to avoid applying too much water as it will 
either get on the picture or will cause the 
mask to stick to the glass. After register- 
ing the mask exactly where wanted, press 
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Color Slides 




cleaned and inspected for dust and lint. 
Cover glasses are washed ill hot soapsuds 
and rinsed in a bath consisting of vinegar, 
one tablespoon ful, in a quai l of water. Wa- 
ter spots are wiped away with a chamois. 

To facilitate pouring the cement along 
the edges of the glass covers, you will need 
a little slide vise such as shown in Fig. 4 
and detailed in Figs, 6 to 8. It can be made 
of hardwood. Rubber suction cups are best 
for the jaws, but if not available, you can 
substitute wooden ones 
padded with felt disks 
and covered with kid 
leather or chamois as in 
Fig. 6. Both jaws are 
made to rotate on their 
shafts. One shaft fits a 
hole drilled in the cor- 
responding post, but the 
other shaft fits inside a 
sleeve, threaded exter- 
nally and pinned to a 
handle, which when 
turned, advances the 
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it down on the picture and hold it there 
until the glue sets, which will be from five 
to ten seconds. If further “cropping 11 of the 
picture is desired, after the mask has been 
applied, you can use strips of opaque or 
“silvered” paper along one or more edges. 
Now, all lint and dust particles must be 
removed from the surface of the transpar- 
ency, which can be done with a sable brush 
used dry- When clean. It is sandwiched 
between the cover glasses, previously 
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STEPS IN MAKING LADLE 



jaw, In use, a pair of cover glasses with a 
transparency between them, are held be- 
tween the vise jaws and the threaded one 
brought against the glass to squeeze the as- 
sembly and hold it in position while pour- 
ing the cement. 

The cement is made by melting beeswax 
and pitch together which is healed in a tiny 
ladle over a gas flame until a faint wisp of 
smoko rises when the ladle is removed from 
the flame, indicating the correct pouring 
temperature. Figs. 4 and S illustrate the 
method followed in applying the cement 
with the ladle. As the cement chills al- 
most instantly, the bottom of the ladle is 
kept in contact with the edges of the glass 
while the cement is running down the 
groove, assuring some penetration of the 
cement between the glass* Steps in shap- 
ing the cup of the ladle from cold-rolled 
steel are given in Fig. 10. By leaving one 
side thicker than the otber t sufficient stock 
will be had in which to thread the handle. 
A slight bend In the handle near the cup, 
as in Fig. 9, will facilitate pouring. The ce- 
ment never gels hard and stretches as the 
glass expands and contracts* It can be pur- 
chased in sticks from scientific supply 
houses, or you can get it from discarded, 
old-style radio parts, where it was used to 
seal some coils and to impregnate conden- 
sers and power packs. Heated excessively* 
it is violently inflammable and becomes 
brittle upon cooling. It should not be heat- 
ed beyond the stage of a thick syrup. After 



each pouring t the bottom and 13 p should be 
wiped clean* and at the first sign of pitting 
or oxidation of these metal surfaces they 
should be polished bright and smooth, A 
ladle of the size given will hold enough ce- 
ment for about six slides, but it is reheated 
after each pouring. Ho not trim off the sur- 
plus cement until all the slides have been 
sealed. Then, with a razor blade, trim off 
the excess cement, taking care to avoid get- 
ting any of the chips on the slides as it is 
very difficult to remove. The trimmings 
can be collected, put back into the ladle 
and used again. 



Lines on Edge of Lantern Slides 
Show When They Are in Order 

Looking at lan- 
tern slides indi- 
vidually to see 
whether or not 
they are in proper 
order for showing 
will not be neecs^ 
sary if two white 
lines are painted 
at a slight angle 
across the top of 
the pack. As 
shown, both Lines are unbroken when all 
slides are in order. If some of them are out 
of place, they can be located and shifted 
quickly so that the white marks match. 
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Pocket-Size Floodlight for Candid Camera Fans 




Designed for taking candid 
photos at parties and other places 
where house current is available, 
this floodlight is no larger than 
an average size flashlight so that 
it can be earned in a pocket or 
camera kit, Also, it can be used 
as an auxiliary unit for produc- 
ing highlights or lightening 
shadows in portrait work and it 
is handy for copying from books 
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original unit ? the handle was made from an 



SECTION A‘A 



in a library. Being small* it also can be in- 
serted into openings or concealed behind 
objects to light difficult parts of industrial 
subjects. The unit consists of a metal-tube 
reflector fitted with a handle of insulating, 
heal -resisting material, and a small 200-, 
Walt, bayonet -type projector lamp. In the 



old cartridge fuse 1 In, in diameter and was 
fitted with an improvised push switch as 
shown for operating the lamp, The reflec- 
tor tube, which encloses the lamp* is capped 
at the outer end and has an opening l in, 
wide and 1^4 in, long for the escape of light. 
The lamp is turned on only long enough to 
make Lin exposure to avoid overheating. 



Pins and Brooches Made From Your Favorite Photographs 



These lillle photo pins and brooches are 
simple to make and arc very attractive 
when worn on your garments, Ali you do 
Is cut out the head portion of the photo 
and glue it to a piece of 14 -in. plywood or 
hard-pressed board. The photo should not 
be more than 1 by 2 in, in size. Then with 
a scroll saw cut the board to the outline of 
the photo. Drive the parts of a clasp pin 
into the back of the wood or p if the pin is 
In one piece, it can bo cemented in place. 
Such small photos can be worn around the 
neck cm a chain or ribbon as a necklace, in 
which case a small ring is placed at the top 
as shown. — FL R. Wallin, New York City. 
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Coat Hanger Used as Towel Rack 
On Shower Curtain in School 



To keep towels handy oh the shower cur- 
tains for students, the janitor of one school 
bent wire hangers, and inserted them 
through small slits In the curtains as indi- 



cated. The hanger hooks slip over the 
hoops supporting the curtains and glide 
easily with the curtain rings. 



Name 'fu.s-i: pcndl. I 



Street 

City aiki! Stale 



Adjustable V-Block on Vise Jaw 
Holds Round Stock at Angle 



When riveted loosely to a length of angle 
it on, a small V -block provides a handy 
means of holding 
round work in a 
vise. This ar- 
rangement is 
especially useful 
where it is advis- 
able to hold the 
work at an angle, 
as the V-bloek can 
be adjusted quick- 
ly to suit any po- 
sition desired. In attaching the block, note 
that the rivet head should be countersunk 
slightly so that it will not Interfere with 
gripping small diameter rods, pipes, etc. 



Full-Size Patterns on These 

Scroll -Sawed Shelves 



With these patterns, there's no need of spending 
time to make enlarged drawings of the scroll- 
work; Just trace the designs on wood and start 
cutting. Besides the patterns, full details to as- 
semble and finish these attractive corner shelves 
are given. Only tools required to make them are 
a hand or power scroll saw and a hammer. No 
experience in craft work is necessary. Send 25 
cents for either plan or 50 cents for boEh r 



Oak Leaf Whatnot Shelf- Plan No- 1085 

Papular Mechanics Magazine, 

200 £. Ontario St_ r Dept. 453 F Chicngp 

Endoted if Jei plans cheeked below, 

mntnnccllfd U. E. stain ps br tolti may hr mAiSed LF waefu]]y wrapped "i 
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'Block FtirsfiF Corner Shelf— Plan No. 1086 
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fatL Center Tester 






maa 



SIMPLIFIES CENTERING OF IRREGU 
LARIY SHAPED WORK IN CHUCK 
ALSO USEFUL TO TEST THE ACCU 
RACY OF LATHE CENTERS 









By 

RICHARD 

HANSCOM 



T^HERE'S no guesswork in locating round 
1 tii- odd- shaped work centrally in a 
four-jaw chuck for recessing or counter- 
bos'ing when you use this simple center 
tester* because the slightest eccentricity of 
the work is greatly exaggerated by the 
pointer, which then spins around the tail 
center in a circle and makes any error in 



centering plainly evident. Rechucking of 
the work until the pointer revolves with- 
out any wobble and in line with the point 
of the tail center as shown in Fig, 1, assures 
you that the work is centered. A simpli- 
fied universal joint makes this tool easy to 
make. Here> in place of a ball-and-socket 
arrangement* a small piece of rubber is 
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/ full-length bicycle spoke, part, of 
/ another one and two spoke nip- 
pies as detailed in Fig, 4, A point 
is filed on one end of each spoke 
and then the two are coupled end 
Lo end with the nipples, after 
first passing the threaded end of 
one through the rubber center of the uni- 
versal joint as in Fig, 3. As no vertical ad- 
justment. of the universal joint itself is pro- 
vided, tile mo on- shaped wedge of the tool 
post is used to align both ends of the point- 
er exactly with the points of the lathe cen- 
ters, Aligning the tester with the lathe 
centers Is done while the headstock center 
is still in the spindle. One hand is used to 
hold the pointer at the tail center and the 
other to adjust the tool post for height. 



END CUT 
DFF ANU 
PCINUD 



used to give universal movement to the 
pointer and sufficient lateral spring to hold 
the point of it against the work without 
being damaged. Fig. 5 shows how the rub- 
ber piece is sandwiched between two metal 
plates, one of which is shaped to fit the 
lathe cut-off tool holder as shown in Fig. 2. 
In drilling the plates, exact alignment of 
the holes can be had by spot- soldering the 
two metal pieces together at the edges. 

The indicating pointer consists of one 



Scraper Attached to Handle of Welding Torch Saves Time 



With a steel scraper blade like this one 
attached directly to the handle of your car- 
bon welding torch, you won't have to stop 
and use another tool to remove rust, grease 
or other foreign matter from the work, it 
is mounted on the side of the torch as 
■shown in the detail at the right, where it 
will not interfere when welding, and being 
insulated from the torch, It is not neces- 
sary to remove the ground clamp when you 
wish to use the scraper. Tire machine 
screws, which bolt the wood or fiber insu- 
lating block to the torch, must be well 
countersunk so that the heads do not make 
contact with the scraper blade. In fasten- 
ing the scraper to the block, see that the 
screws do not touch the countersunk bolts. 
A piece of flat iron will do for the scraper. 

— W. C. Wilhite, Carls nvi lie, 111. 
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Inside Micrometer Case Opens Like a Jackknife 




Thin enough to lit into the shallowest 
drawer of a tool cabinet or box, this com- 
pact case affords ample protection for a set 
of inside micrometers, and it opens like a 
jackknife for instant removal or insertion 
of the parts. These fit snugly in holes 
drilled in end blocks, which are rounded at 
the lower, inside edges and pivoted to the 



sides with screws. When the case is closed, 
the micrometer parts rest on felt -covered 
strips of wood glued and bradded in place 
across the bottom. "Walnut or mahogany 
makes a neat looking case, although almost 
any kind of hardwood, varnished or rubbed 
with linseed oil, will do. 

— Emil H. LubitT, Be bit . Wis. 



Oilcloth Signs Snapped to Awning Are Easy to Change 



Attention -getting signs that are inter- 
changeable* Can be hung in prominent po- 




sitions outside of stores and shops* where 
they are easily seen, by attaching them to 
the awning. Ordinary dress snaps are used 
to hold the signs and permit them to be 
changed with ease. Such signs should be 
painted on oilcloth or other suitable ma- 
terial that is weather resistant. 



Salvaging Empty Paint Cans 

Old paint containers in which the paint 
has hardened may be cleaned easily by 
pouring a small amount of kerosene into 
them and setting this afire. When the ker- 
osene has burned the charred residue re- 
maining in the container will be easy to 
remove with a scraper. This method is 
practical only on pressed metal containers. 
If used on containers that are soldered, the 
solder is likely to melt. 
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Level Fastened to a Straightedge 
Lines Up Concrete Forms 




v-. 



A contractor attaches a level to his 
straightedge when using it to line up con- 
ci'ctc forms, This enables him to span the 
space between the forms and saves time in 
getting both sides of the forms to the same 
height. The level is attached by putting 
two short dowels in the straightedge for 
insertion into two holes drilled in the edge 
of the level. 



Tar Dug From Pavement Joints 
With Ordinary Wheelhoe 

An ordinary garden wheelhoe is used by 
the Porter County unit of the Indiana State 
Highway system to remove old tar from 




pavement expansion joints, Tire hoe saves 
much lime and labor over the old method 
of .digging out the tar with steel bars. The 
blade or shovel that removes the tar is 
shaped at the lower end so that the center 
portion projects into the joint, while the 
sides are cut back to ride on the edges of 
the joint, thus serving as depth, stops,. 

—George R. Harrison. Valparaiso, Ind. 



Scale Weights Held in Place 
By Using Large Staples 

One produce 
merchant kept the 
weights of his 
platform scales 
from falling off, 
when moving the 
latter about, by 
slipping the 
weights over large 
staples, which 
were driven into the arm of the scales The 
slots in the weights were turned in oppo- 
site directions, as shown, so that they could 
not slip off the staples. 





Magnet Holds Oilcan on Shelf 



When a steel oil- 
can is used around 
"hinery where 
consider- 
able vibration, the 
can will remain on 
a shelf if a magnet 
is used as shown. 
Two ox three nails 
will hold the mag- 
net in place. 



Simple Rack for Small Planes 



In schools and 
shops where a 
number of small 
planes are used, 
this rack is just 
the thing for keep- 
ing them close at 
hand, and their 
cutting blades are 
well protected. 




The ruck, which is fastened to the bench, 
is nothing more than a wood strip notched 
at an angle to take the noses of the planes. 
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Ti WNED :n owe 
PIECE j SOH!!D 
AKD Thi F.S CUT 
IN TWO 



WASMEIt 



T ¥ ERE’S ei chance Lo use up some of llio.su scrap pieces 
A *■ of steel that you have saved from past turning jobs 
and at the same time provide your lathe with im excel- 
lent three-size boring- bar holder. The dimensions given 
are for a 10-in. lathe, but sizes ears be increased or de- 
creased proportionately to suit. The important thing is 
to see that the cross holes in the holder are bored on a 
line with the center of ihc head stock spindEc. It is best 
to (urn the locking shell first. This is turned in one 
piece, knurled and bored crosswise before sawing it In. 
two pieces through the cooler of the holes. Then the 
inside of the upper half is enunterbored and the lower 
one is bored completely through to set down over the 
cenict- column. The detail ni I be right shows this bored 
through part way from one end, sifter which it is 
chucked end for end and completed. The cross hole 
through the column should be bored slightly oversize 
so that the two halves of the shell will grip ike boring 
bar solidly when the nut at the tup is tightened- 

— -W a 1 1 cr T , Wa i de _ Sa n F i ancisco. C a li f H - e 
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Extra Mileage From Worn Tires 
If Used Two on a Wheel 




When yuu have old tires and driving 
your car is a necessity „ here 1 !* a simple way 
to make a good tire by combining two that 
are worn badly. Just cut openings in the 
side walk of one as shown, leaving the bead 
and tread intact. Then slip this Over an- 
other tire and cement the two together to 
reduce friction and heat, Inflating 6-00- 1ft 
tires to 40 lbs. when used in this way is 
recommended by one motorist who claims 
satisfactory service for 7 ( OO0 to 10 h 000 miles 
at low speeds, — G- Common Columbia;, Mo, 



Ventilator Provides Ideal Holder 
For Garage Job Tickets 

If you own a garage or repair shop where 
job tickets are used, an inexpensive holder 
for them can be made quickly from a metal 



window ventilator of Lhe type shown. All 
you need to do is solder a wire behind each 
row of louvers to prevent the tickets from 
sliding on through and then fasten the 
ventilator on the wall. 



Chamois Kept in Hip Pocket 
With Aid of Cork Ball 

To keep a cham- 
ois or cloth handy 
when servicing a 
ear, one attendant 
pulls a corner of 
the fabric through 
a cork fishing 
float. By slipping 
the cork into his 
hip pocket, the 
cloth is held con- 
veniently for use whenever needed. If a 
cork isn’t available, a wooden ball or sim- 
ilar object will serve the same purpose. 




Ice-Coated Auto Fenders Thawed 
With Heated Sandbag 






While working 
in a garage where 
£ d e r a b 1 e 

fi r Iron n 

1 

coiu wiiuer uays, 
one m e c h a n i c 
ic«-cmmDEA found a heated 

sandbag idea! to thaw ice from the under- 
side of fenders before stalling on them. 
The bag was kept on a convenient radiator 
when not in use so that it would be ready 
for any rush jobs that might come in. 




Sticking of Hydrometer Float 
Prevented by Thumbtack 

Over a period of 
time some anti- 
freeze solutions 
tend to soften the 
rubber in the bot- 
tom of the glass 
testing hydrome- 
ter so that the float 
sticks. To avoid 
this, just insert a 
celluloid - covered 
thumbtack into the rubber where the float 
rests on it.— Emil J + Novak, Omaha h Nebr, 
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e ^“Shocks” 

Bad shock obtorber* can cauw dangerous shimmy and 
difficult steering, resulting in broken ip rings, excessive 
ffre wear, lost of control and injury lo a ecu pants 



By C. E. Packer 

IT’S JUST as important to keep your 
* shock absorbers correctly adjusted and 
properly filled with liquid as it is to keep 
oil in the motor crankcase. Shock absorb- 
ers that arc not m good condition cause 
rough riding and may be the cause of an 
accident. When they permit a car to 
“bounce along, hS it is difficult for Lhe driver 
to control lhecar t and at nighl Ihe bobbing 
headlights may blind an oncoming motor- 
ist, Therefore, it is necessary that they lie 
inspected at least every 5,000 miles to see 
if they are full of Liquid, which also acts as 
a lubricant for the closely fitted parts that 
will wear rapidly beyond repair if the liq- 
uid gets too low. An easy occasional check 
is to stand on a bumper and bounce the car 
as in Fig. 1 . If it rebounds two or three 
times after you jump off, the shock absorb- 
ers need attention. Such a cheek should 
be made at both ends of the car, 

Most shock absorbers arc similar in ba- 
sic design and arc of the vane type, Fig, 
3, the plunger type. Figs. 4 and 5, or the 
piston type, Fig. 6, All depend on the re- 
sistance of a liquid being forced through 
orifices or valves, from one chamber to an- 
other* to control their action. The varia- 
tion between shock absorbers is in the kind 
of liquid used, the type of valve or orifice, 
and the shape of the chambers. There are 



two kinds of liquids: One is an oil and the 
other is a liquid containing glycerin and 
alcohol. In all kinds, it is very important 
to use only a prepared liquid made espe- 
cially for your particular shuck absorbers. 
Any substitute is likely to cause serious 
damage* as the liquids, besides lubricating 
the parts, must maintain a nearly uniform 
viscosity over a wide range of temperature 
and must not foam or gum. 

As any dirt that might enter the Filler 
hole may clog a valve or orifice, or cause an 
abrasive action against the moving parts, 
it is important to remove all dirt and rust 
particles around a filler plug before re- 
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moving it for the addition of litjuid. 
The only shock absorber that cannot 
be refilled without removing it from 
the cor is the long dir eel-act ing t 
plunger typo. 

Partially filled shock absorbers some- 
times produce a sucking or thumping noise. 
But as noises of this nature are not always 
caused by the shock absorbers, it is a good 
idea to disconnect the arms and make a 
road test. If the noise is still present, the 
trouble is caused by some other part of the 
car. While disconnected, the shock absorb- 
ers should be operated by hand as a further 
check for noise and action. 

Adjustment, or ride control, is made by 
turning the needle valve of the vane type 
as in Fig. 2. Piston- type shock absorbers 
may have replaceable valves in the piston 
heads, except some models having needle 
valves that can be adjusted externally. 
Long, direct -acting shock absorbers gen- 
erally can be adjusted only by disassem- 
bling and replacing the valve parts. How- 
ever, those on the America:- are discon- 
nected at the bottom as in Fig. 5, pushed up 
to engage the adjusting plate and then are 
turned clockwise for more resistance or 
counterclockwise for less resistance. 
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Extra Table Makes Disk Sander More Useful 
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By damping an auxiliary 
table of %-m. plywood like 
the one shown to the table X 

of your disk sender, its use- 
fulness can be increased considerably > Ac- 
curately finishing long and beveled stock* 
and forming true wooden disks are just 
two of the operations that the extra table 
makes possible. When sanding long work, 
the rear part of the fence is set Vi2 to Via in, 
beyond the face of the sanding disk, and 
the forward fence is set the same amount 
behind it to allow the work to pass across 
the disk at a slight angle and a\ F oid being 
kicked up on the up stroke of the abrasive 
paper. For sanding beveled work, the ta- 
ble is the same as for long stock, but (he 
face of the fence must have the same angle 
as the bevel to be sanded. In using the 



table to make a true disk, first jigsaw the 
disk as closely to the desired shape and size 
as possible, then pivot it to the table with 
a nail through the center and turn it against 
the rotating sanding disk. Many other uses 
for the auxiliary table will become ap- 
parent once you make it- 



Marked Floor Plans on Wall to Locate Fire Extinguishers 



To enable tbe occupants in a large office 
building to locale fire extinguishers in cor- 
ridors without confusion and with the least 
possible loss of time in the event of a fire, 
one building manager placed floor plans at 
various points in the corridors. On each 
plan, its position in the corridor was clear- 
ly indicated by means of a large cross so 
that a person looking at it could determine 
immediately where the closest fire extin- 
guisher could be found. 



CWhen the edge of a squeegee becomes 
irregular, a new edge that will be straight 
and true can be made with a paper trimmer. 
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Pipe Aids in Driving Pitchfork 
Into Handle Ferrule 




The job of putting o new handle on a 
pitchfork can he simplified by using a piece 
of pipe. This is slipped over the center tine 
so that a hammer can he used to drive the 
fork into the handle. The pipe must be 
long enough to project above the end of 
the tine to avoid breaking it. 



Faster Makeready for Envelopes 

To speed up the makeready on enve- 
lopes, I have found that the following 
method saves time on rush orders. After 
the envelope has been placed and the gauge 
pins set, press the fingers of the left hand 
down hard on top of the envelope directly 
over the dap. Then with the other hand, 
turn back the bottom part of the envelope 
until the gummed flap shows, taking care 
that the envelope does not slip. Now f draw 




a pencil line along the edge of the flap, re- 
move the envelope and tear off a piece of 
the gummed edge and paste it below the 
line as done ordinarily. This method is 
much faster than the usual one of holding 
the envelope up to the light in order to de- 
termine where to draw the line. 

C Mehigan, Jr., Clarksville, Tenn, 



Sponge on Oilcan Used as Swab 

When a swab is 
needed to apply 
oil to any work in 
the shop, force a 
small piece of 
sponge through 
the eye of a small 
cotter key and in- 
sert the key into 
the spout of your oilcan, This will make a 
handy applicator for many uses. 



Steel Wool Stapled on Bench 
To Wipe Soldering Iron 

A handy and 
easily renewed 
wiper for a solder- 
ing iron can be 
made by stapling a 
wad of steel wool 
to the end of your 
workbench. In this 
position the wiper 
is out of the way, and the wool is renewed 
easily by pulling the staple for insertion 
of a new piece. 



Binder Wheel Forms Rigid Stand 
To Support Feed Kettle 

If you need a 
stand for a feed- 
cooking kettle, 
look around for an 
old implement 
wheel and make 
one from it, The 
grain wheel on a 
binder is about the 
right size for this 
purpose and it can 
be converted by 
cutting out ail but three of the spokes. 
These are then heated near the rim and 
bent upward at an angle so that the kettle 



FE ED -COOKING KETTLE 




binder, wheel 
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Will rest on the ends. Such a stand is not 
only rigid, but iU round base permits it to 
he rolled wherever needed. 



Slots in Edge of Drill-Press Table 
Hold Small-Parts Shelf 

In order to have 
space on his drill- 
press table to hold 
small parts at 
hand for produc- 
ts 0 n work, one 
workman attached 
a wooden shelf to 
the table. This was 
done by drilling 
keyhole slots in 
the edge of the 
drill- press table to take the heads of screws 
projecting from the edge of the shelf. This 
method of attachment is strong enough for 
most work, and it makes the shelf easy to 
put on or take of T. 



Loss of Trailer Endgate Avoided 
By Detachable Corner Chains 

After losing the 
folding endgate 
from his trailer, 
one farmer used a 
couple of corner 
chains as shown. 

These were at- 
tached to the end- 
gate and to the sides of the trailer by means 
of eyebolts and harness snaps. The chains 
were long enough to permit slack so they 
would not interfere with loading or with 
dumping loads of small grain. 



Anvil to Clamp in Bench Vise 

The difficulty of 
holding a small 
anvil in a bench 
vise so that it will 
not loosen or tip 
may be avoided by 
bolting it to a 
short length of 
angle iron. When 
inserted in the 
vise as shown, the jaws clamp it securely. 
This idea is especially handy when work- 
ing on the end of the anvil, as it cannot tip. 



Butcher Keeps His Apron Clean 
By Using Removable Front 




To keep his apron as clean as possible, 
one butcher fitted it so that extra fronts 
can be buttoned to it. This was done by 
sewing on four buttons to take extra pieces 
of cloth in the shape of napkins. Whenever 
one of these becomes soiled, it can be 
changed quickly for laundering, thus keep- 
ing the apron dean and reducing the cost 
considerably. 

Cutting Force of Ax Is Reduced 
If Mounted Wrong on Handle 

One woodsman claims that much of the 
labor of using an ax may be eliminated if 
the blade 15 hung correctly on the handle. 
To do this; place the ax on u flat surface 
with the end of the handle and the cutting 
edge in contact with the surface. When the 
blade is mounted correctly, the curved cut- 
ting edge should contact the surface about 
two thirds the distance back from the front. 
Any deviation from this point will reduce 
the cutting force of the blow in chopping. 
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Pouite/tA in. ARC WELDING 




Gated largely *H simplified, f UH- 
domftntdl rmf u rm dtlUri Oa nr£- 
w-plding 1erhnique F vividly shown 
in a teritt of special treining 
film* in full color and ifighd H pn- 

titled JJ The Inside Arc Weld- 
ing," which ore available 1* in- 
dustry from Ihc Ounorn! Electric 
Company. The films were pro- 
duced by the Raphael G. Wolff 
Studios of Hollywood under the 
technical supervision of the Gen- 
eral Electric welding laboratories 



the surrounding atmosphere* and also helps 
to stabilize the arc. Where the ductility* 
impact resistance, etc., obtained with heav- 
ily coated electrodes are not required, the 
bare or lightly coaled electrodes are eco- 
nomical, but the user must base the choice 
on the results obtained. 

Welding generator and its controls: A 
commonly used source of power is a single 
operator, direct- current generator having 
two controls for adjusting the current, Fjg. 
2. The open -circuit voltage (voltage when 
no welding Is being done) ranges from 55 
to 90 volts. The operating voltage across 
the arc varies from 15 to 26 volts when 
using bare electrodes! and from 20 to 40 
volts when using heavily costed electrodes. 
The open -circuit voltage has no effect on 
arc voltage. When the arc is established, 
the voltage drops to a point governed by 
the length of the arc, and the current (in 



By E, R. Haart 



I N ARC WELDING, an electric arc 
*■ is formed and maintained between 
the base metal to be welded and a 
bare or coaled metal electrode. The 
intense heat of the arc, which is about 
6,000 degrees Cent.* forms a molten 
pool in the work, and melts metal 
from l he lip of the electrode, which 
passes into the pool where it fuses 
with the base metal For greatest ef- 
ficiency, the work should be arranged 
so that welding can be done in a flat 
or horizontal position as shown in 
Fig, 1, However, it is possible to do 
welding in a vertical and even in an over- 
head position. 

Metals and electrodes: Although metal 
arc welding is done mostly on mild steel 
other ferrous and nonferrous. alloys also 
may be welded readily. In the former class 
are rolled steel and cast steel, The latter 
group includes chrome steel, chrome- 
nickel steel, manganese steel, and bronze, 
brass, and aluminum, etc. Various alloys 
react differently under influence of the 
welding arc; therefore, a definite procedure 
must be set up for the particular metal to 
bo welded. In addition, an electrode usu- 
ally of the same composition as the base 
material must be used. There are two gen- 
eral types of electrodes: the “bare** or 
lightly coated type and the heavily coated 
type. The latter lias a heavy coating of 
material which acts to shield the molten 
metal from oxidation or contamination by 
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amperes on the ammeter) will rise to a 
point fixed by the generator controls. On 
machines having dual control, both con- 
trols regulate the current. One is a coarse 
control and the other is a fine adjustment 
for filling in between the settings of the 
coarse control The proper arc voltage and 
amount of current to be used depend on 
the size and type of the electrode used. 
Any variation in the length of the arc will 
vary the operating voltage and amperage. 
Lengthening the arc causes the voltage to 
rise and the amperage to drop. Shortening 
the arc causes the opposite. Obviously, the 
maintenance of correct arc length within 
a narrow range is essential to good results. 
Polarity: To complete an electrical cir- 
cuit between the welding m h l:Vi i rite [and th<? 
work, two cables of adequate length and 
current-carrying capacity are required. 
Usually in d.e. welding with bare elec- 
trodes, the cable from the positive terminal 
of the generator is connected to the work 
by means of a suitable clamp, while the 
other or negative cable is connected to the 
electrode holder. This arrangement is 
known as “straight polarity*” However, if 
the positive cable is connected to the elec- 
trode holder and the negative cable to the 
work, we have a condition culled 4 'reversed 
polarity.” 



Welder's equipment; To protect the skin 
and eyes from the ultraviolet and infrared 
rays emitted from the arc, as well as from 
the hot particles, the operator's face and 
neck must be covered by a suitable helmet 
fitted with a special protective glass as 
shown in Fig. 3. One should never look at 
the arc without such protection. Goggles 
also should be worn when chipping, clean- 
ing slag, etc., when the helmet is raised as 
shown in Fig. 4. To protect the hands and 
arms, the operator should wear gauntlets 
of leather, asbestos, or other fireproof ma- 
terial, An apron or suit of nomnftainmable 
material also is desirable to cover his 
clothes. A welder should have one or more 
suitable holders of sufficient size and cur- 
rent-carrying capacity for the electrodes 
used. These are available with or without 
insulated jaws, and with soldered or sol- 
derless connections to the cable. Where 
welders arc working 111 close proximity to 
each other, screens should be used to pro- 
vide protection against eye injury and 
“sunburn.” Such screens may be portable 
or they may be booths of permanent con- 
struction. 

Cleanliness of work; Surfaces to be 
welded must be free of dirt* slag, rust, oil* 
etc,* to prevent undue contamination of the 
weld metal. Slag, scale* rust, etc., may be 
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make electrical contact, and then drawing 
the electrode away from the work about 
Va inch. After holding this position mo- 
mentarily, the electrode is returned slowly 
toward the work to the correct arc length. 
The arc length usually is equal to the di- 
ameter of the electrode used, Guiding facts 
on arc lengths are given in a subsequent 
paragraph. "While beginners may use a 
gradual swinging movement to contact the 
work, the more experienced operator uses 
a straight up-and-down movement as in- 
dicated by the dotted lines in Fig. 5. When 
the arc is struck* it starts melting the base 
metal and that at the tip of the electrode. 
Metal from the electrode crosses the arc 
and mixes with the melted base metal 
forming a pool, called the arc crater. 

How metal is deposited; The force of the 
arc causes the metal to pile tip at the rear 
of the crater as indicated in the lower de- 
tail of Fig. 6, where the metal cools and 
forms a “bead” as the electrode slowly 



removed with a steel scratch brush or by 
chipping. To remove grease and oils, tri- 
sodium- phosphate cleaners are safe* but 
the shop in which the welder is employed 
usually has its own particular cleaning 
procedure. After a weld has been made 
with heavily coated electrodes, the slag 
over its surface is removed for the sake of 
appearance and examination of the weld. 
Where several layers of wold arc made, as 
in multiple-pass joints, the slag covering 
each layer must be removed before start- 
ing another layer to prevent contamination 
of the weld metal. 

Striking an arc: The arc is struck by 
swinging the electrode down, Cratch mg 
the tip against the surface of the work to 
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travels over the work in the opposite di- 
rection. While the metal is inciting, the 
electrode coating ip being consumed. As 
shown in the upper detail of Fig, 6 t a gas is 
formed, which surrounds the arc with a 
protective shield, preventing the exposure 
of the molten metal to the air, and avoiding 
the absorption of oxygen and nitrogen* 
which is detrimental to the quality of the 
weld. The covering contains fluxing and 
slagging ingredients, which combine with 
the impurities in the molten pool, iloat to 
the top to form a coating of slag over die 
bead. The slag protects the molten metal 
and causes it lo cool more slowly. As the 
electrode is being consumed, a cuplike 
condition at the tip of the electrode tends 
to shield the arc and helps direct the flow 
of weld metal. 

Quality of a weld: Besides the sound 
that a correct arc produces— a steady fry- 
ing and crackling sound — the shape of the 
molten pool and the movement of the metal 
at the rear of the pool serve as a guide in 



checking the quality of a weld. In a cor- 
rectly made deposit, the ripples produced 
on the bead, which can be observed after 
the skg has been loosened and then re- 
moved as in Fig. 7, will be uniform, and the 
bead will be fairly smooth as shown in 
Fig. 8. The bead will join the plate with no 
overlap or undercut: it will have complete 
fusion and good penetration, as shown in 
the cross-sectional view of the weld. Fig, 9, 
Arc too long or too short; If the arc is 
ioo long, the metal melts off the electrode 
in large globules, which wobble from side 
to side as the arc wavers. The result is a 
wide, spattered and irregular bead as 
shown in Fig. 10. Much weld metal in the 
form of spatter Ls left on top of the plate, 
there is poor fusion between base and de- 



posited metals and there are slag inclu- 
sions, See Fig. 11. When the arc is too 
short, there is insufficient heat to melt the 
base material properly, and the electrode 
may stick to the work, in which case it can 
be broken Joosc, often by a quick twist or 
bend. Results of an arc that is too short 
are a high, uneven bead having irregular 
ripples. The fusion will be poor and there 
will be slag and gas inclusions. See Figs. 
12 and 13. To maintain the proper arc 
length, the operator must feed the elec- 
trode to the work as fast as it melts off* as 
indicated in Fig. 14, 

Angle to hold electrode; Besides its dis- 
tance from the work, the angle at which the 
electrode is held, which normally should 
be nearly vertical to the surface of flat 
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netie fields set up around the work and the 
electrodes. II may be counteracted gener- 
ally by changing the position of the elec- 
trode in relation to the work, or by chang- 
ing the position of the ground In relation 
to the work, or by welding away from the 
ground, 

Results of incorrect current: If the cur- 
rent setting cm the machine is too high P the 
electrode will melt too rapidly and the 
molten pool will be loo large to control 
properly. The resulting bead will be wide 
and flat, with considerable spatter as shown 
in FigSn 1G and 17. Penetration will be 
deeper than necessary and there will be an 
undercut on both sides. When the current 
setting is too lmv p there is insufficient heat 
to melt she base metal properly Lind the 



work, affects tire control of the mol- 
ten metal because the arc has a 
definite directional force. Correct 
and incorrect angles in relation to 
the line of travel on flat work tire 
shown, in Fig. 15. Too low an angle 
is likely to produce a distorted bead and 
if the electrode is tilted too far toward 
cither side T a lopsided anti crooked bend 
results. However, in some types of weld- 
ing! this directional force is sometimes used 
to advantage. When welding a T-joint the 
electrode is held at a 45-dcgree angle as 
shown in Fig, 21, 

Arc blow: A condition is sometimes en- 
countered where the arc tends to waver 
from its intended path. This is known as 
arc blow and is noticeable especially when 
welding with direct current and with bare 
electrodes. The waver is caused by mag- 



molten pool will be too small for good con- 
trol. The bead will be piled up end irreg- 
ular, and there will be poor fusion. 

Travel speed of electrode: When this 
too fast, the metal does not stay molten long 
enough, which results in impurities being 
trapped and forming gas pockets. Then the 
bead will be narrow and the ripples point- 
ed, The penetration will be Irregular with 
undercut on each side. When the speed is 
too slow, the molten metal piles up,, the 
bead will be high and wide, with a rather 
straight ripple, Also, with too slow speed, 
there will be considerable overlap and the 
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penetration may be deeper than necessary. 

Multiple passes: When a weld is built up 
by a number of consecutive passes, it is 
termed a multiple- pass weld. Where thin 
stock may require only a single pass to pro- 
vide a good joint, thick stock requires 
multiple-pass welds in order to obtain pro- 
portional strength. See Fig. 18- When 
making multiple-layer welds the width of 
the weld should not exceed three limes the 
electrode core diameter. Where it is nee- 
ess ary to make wider welds, two or more 
passes should be used. 

Types of joints: In welding metals there 
are five commonly used methods of joining 
the pieces, as shown in Fig. IQ. Bull and 
T-joints may be either open or closed. On 
thick metal, adjacent edges may have to be 
beveled by flame cutling, grinding, or chip- 
ping. Various cuts lor joining edges on 
stock arc shown in Fig. 20. There are four 
general types of welds, namely: bead (for 
building up surfaces ), fillet (in corners as 
on T, L, and lap joints ) t groove, and plug 
welds. The size of a correct fillet weld is 
the leg length of the largest *15- degree right 




triangle ihat fils inside the cross section of 
die weld as indicated in Fig. 22. 

With the rudiments of arc- welding prac- 
tice as outlined in this article, the beginner 
should be able to advance quickly. To be- 
come an expert he should study the sub- 
ject thoroughly from all angles, including 
various current adjustments for different 
types and sizes of electrodes, expansion and 
contraction problems, methods of counter- 
acting distortion, physical properties of 
welds, and other related matter. 



This Tool Holder Speeds Up Work on a Factory Production Line 



Where it is necessary to use the same 
hand toob repeatedly in various opera- 
tions, such as on a production line, this 
holder will enable you to work faster by 
keeping Ihe tools positioned so they can be 
selected instantly. And, after using it a 
day or two, you will even be able to select 
a tool without looking at the rack because, 
after placing a tool in a particular spot a 
few times, the natural impulse is to pick it 
up from the some place. The holder is 
made as shown from i-in. stock, and is 
screwed to the workbench in the most con- 
venient position, — Allen. Fiske, Chicago. 
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Coil Spring on Pressing Table 
Cleans Whisk Broom 




Fastened to the underside of a tailor's 
steam -pressing table, a screen- door spring 
served a s a comb to remove lint and pieces 
of thread from a whisk broom t which was 
used to brush out heavy fabrics. The spring 
was nailed in place with the coils stretched 
slightly. In use, the broom is pulled across 
the spring so that the straws pass between 
the open coils which remove the lint. 



Automatic Pencil Used as Gauge 
When Printing Envelopes 

When setting 
the gauge pins to 
print corner cards 
of envelopes, on a 
job press, one 
printer uses his 
automatic pencil 
as a measuring 
gauge. The lead is 
propelled or re- 
pelled to measure ihe distance of the print- 
ed line from the tup of the envelope and the 
gauge pins are then set accordingly. 



Extra Carbon Carried on Torch 
Of Low- Voltage Welder 

Attached to one 
side of the torch of 
a low -voltage 
electric welder* a 
couple of fuse clips 
provide a good 
means of carrying 
an extra carbon. 
If you carry the 



welder in a tool kit for use outside the shop, 
the clips are handy to keep the carbon with 
the torch instead of having it clamped in 
place where there would be a possibility 
of breaking it. If desired* short lengths of 
welding or brazing rod may be carried in 
the clips.— W. C. Wilhite, Carlinville* III. 



Barrel Bolt on Door Is Altered 
To Prevent Sawing It 

After his garage 
had been entered 
a couple of times 
by someone cut- 
ting off the bolt 
with a hacksaw 
run between the 
door and the cas- 
ing* one owner al- 
tered the bolt so 
this could not be 
done. A piece of 
small pipe or tub- 
ing was substitut- 
ed for the regular 
bolt, after which a 
steel rod was in- 
serted inside the pipe and ihe ends of ihe 
latter pcened slightly to keep the rod in 
place. If a saw is used with this arrange- 
ment* the pipe can be cut but when the 
saw reaches the pin the latter rolls so that 
it cannot be cut. 



Spare Hacksaw Blades Carried 
By Taping Them to Frame 

Tape an extra blade or two to the frame 
of your hacksaw and you won't have to 
worry about replacing a broken one when 




working on jobs away from the shop. In 
this position, the extra blades do not inter- 
fere with regular operation of the saw and 
they can be removed to replace broken 
ones. — Opie Read, Jr.* Chicago. 
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Paint Cans Rotated While Stirring in Drill Press 




Stirring paint with a drill press is done 
more thoroughly and in less time if the 
paint can is set on a rotating disk. The disk 
has a number of stepped recesses turned in 
the top surface to fit cans of various sizes. 
A furniture -caster shank and a wood block 
pivot the disk to a base t which is eleated 
along two sides to straddle the drill-press 



table where the base is hold by a single 
bolt. A stirring rod can be made fay bend- 
ing a length of wire as indicated. Rotating 
speed of the disk is controlled by the po- 
sition of the mixing rod inside the paint 
can. The nearer it is to the center of the 
can the slower will be the rotation, 

— Frank Hegemcycr. Monterey Park. Calif, 



Diameters of Overhead Pulleys Measured With V-Stick 



Having to measure diameters of several 
pulleys on an overhead shaft without stop- 
ping the machines driven by them, one 
mechanic used a Y-stick „ which was made 
by nailing three laths together as indicat- 
ed. In use p the vertical lath was rested 
against the pulley shaft while the two 
shaped like a V were pressed against the 
rim of the rotating pulley. This marked 
the laths SO that by measuring the distance 
between the marks the pulley diameter 
was found quickly. A piece of sandpaper 
erased the marks to measure other pulleys. 



CStore honey in a warm, dry place. If kept 
in a cellar or other damp place, it is likely 
to absorb moisture and ferment. 
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$lots in Top of WorkbenehPermit 
Quick Attachment of Miter Box 




Two slots cut in the edge of the bench 
top as shown will permit quick attachment 
or removal of a miter box. Bolts fitted with 
wing nuts are used in the two front feet of 



the box to slip into the slots and anchor the 
box when the nuts are tightened. Anchor- 
age of the rear feet of the box is unneces- 
sary lor ordinary work. 



Spectacle Case Protects Watch 




Mechanics and 
other workers 
who often have to 
carry heavy ob- 
jects against their 
bodies in such a 
position that there 
might be danger of 
damaging their 
pocket watches, 
can protect the 
latter by using a 



section of a steel 
spectacle case. The case is cut off as indi- 
cated and is inserted into the pocket to 
receive the watch. 



Blueprint Reading Made Easy for Everybody 

Do you wan I to beenmo more proficient in understanding machine ihsp blueprint*? This fully illuttrimd 
book takes you right from the beginning into all the meaning! of various kinds of line*, symbols,, Cross- 
sectional details, working and assembly drawings, etc. Book has attractive cloth binding, and will be 
sunt prepaid io you upon receipt of only $T.50. 

Other Helpful Books 

Forty Powgf Tools You Con Moke— Show* how to moke 
forty different machines, such as lathes, drill press., jig, 
band and circular saws, senders from pipe fittings, out® 
parts, etc. £1.25. 

Your Car— 192 pages a f money and Fabor -saving ideas, 
jharl Cuts. Far motorists, service men. $ 1 25. 

1001 Ways 1® Use Concrete— Oo work for yourself, others. 
Save,, make money. S1.9S. 

Cardan Book— Guild your own trc-lEi^cs, fences, lawn furni- 
ture, outdoor fireplaces, attract!*® ornaments, etc. $1,00, 

Welding, Bra ring and Soldering — How la ran struct equip- 
ment and use il efficiently. 51.25. 

The Eoy Mechanic— For any boy. Tells how Iq build midget 
auto, boots, models, games, cm ft work. £2.00. 

Build a Gant for Pleasure or Profit — 17 low. cast boots — 
power, sail. row. No expvf iente needed. 41.25. 

Shop Motes— The macho nie r i guide, lathe operation, d raff- 
Fng, shop practice, using took, welding, auloi, electricity, 
etc,, time and money-saving shortest. Set af 4 books (Shop 
Notes for >4% f 4% '41, '40] $1.05, Single volumes 50c, 

What to Make — Shows how to moke hundreds of thing i in Spare time for fun or profit, Fur nature, craft- 
work novelties, ole, &<?t of fou^ books, Volume* 1 ^ 2, 3 and 4 (fl!2 interesting pug*s]i de Fuse cloth 
$5 per set. Single: volumes $1.25. Paper edition, per eel $1.95. Single volumes 50 ir. 

Order from this List. Ask far FRS£ book catalog. Money refunded if ynu J re not satisfied 

PopuW Mechanics Press, Dept. 454, 2011 East Ontario Street, Chicago. Illinois 
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First Aid for Home Sets 

PART X 

"X/OU may have an old receiver stored in 
* the attic or basement that you discard- 
ed for a new one because you tired of the 
cabinet stylo or you purchased a new one 
because you wanted one with push buttons 
and other interesting gadgets. That old set 
may not sound as good as the new one but 
it is still useful as a standby when the new 
one develops trouble and no serviceman is 
immediately available. 

If the old set was noisy, probably all that 
it needed was a new tube, volume control 
or a thorough cleaning. Dust filters into 
any receiver, and it often contains minute 
metallic particles that work their way be- 
tween the rotor and stationary plates of 
the variable condensers* causing crackling 
and rasping noises as you tunc over the 
band. Ordinary pipe cleaners can be used 
for cleaning between these condenser 
plates. Before beginning the cleaning op- 



ST AiD 
TfiGUSSLh 

shoot in C: 



'fllAKf^WThC Cto SET CHAVIS 

oration be sure that the set is not 
plugged in. When plugged in to 
test for defective controls, touch 
nothing but the insulated knobs. 
Look for simple common troubles 
at the points indicated in the low- 
er photo: (1) loose grid caps,. (2) 
burned out dial JightSt (3) slipping 
dial cord, (i) loose -Jiaft setscrews, 
(5) dirty contacts on wave-change 
switch, (6) and (7) defective tone 
and volume controls, (8) electro- 
lytic condensers loose on base, (9) 
bent rotor plates, (10) transformer 
for loose laminations, (11) defec- 
tive cord, (12) "gassy” power tube. 

(T& he canttnued) 
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LITTLE GIANT THREE 






ANY radio operators now in the serv- 
ice cun trace their first interest in 
radio to certain outstanding student models 
of practical broadcast-band sots designed 
for home construction. The Little Giant 
a.e,-d,e. receiver that appears in each 
March issue of Popular Mechanics Maga- 
zine is an up-to-date simplified “sure-fire” 
beginners* set of this description. This 
“wartime” Little Giant for 1943 demon- 
strates a practical 3 -tube tuned -radio- 
frequency circuit that can be built from 
odds and ends of parts. The coils are home- 
made being wound on cardboard cases 
removed from discarded standard flash- 
light battery cells. 

The straightforward TRF circuit is sur- 
prisingly sensitive; the original model 
pulled in stations 1,000 miles away at night 
with only a 15 -foot wire for an antenna* and 
it is selective enough to be used in a city 
which has a number of powerful locat sta- 
tions. Assembled on a simple easily worked 
hard pressed wood base and panel, the 
only shielding required was provided by a 
flat piece of tin cut from a fruit can, and the 
edges folded over, all details for which, ap- 
pear in Fig. 1. A simplified wiring diagram 
appears in Fig, 2 and this shows every 
connection completed to 
each part below and above 
the base. It will be noted 
that the rJL coil (La) is 
mounted directly on the 
frame of the 2-gang vari- 
able condenser by means of 
a small angle bracket; the 
frame of the variable con- 
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T.R.F. SET FOR BEGINNERS 
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HAND-WOUND COltS AND "JUNK- 
BOX" PARTS ARE USED IN THIS 1943 
A.C.-D. C T.R,F, SET FOR STUDENTS 



denser being common with the rotor plates. 
The schematic circuit diagram appears in 
Fig. 3. Please note that no external ground 
is vised on ibis a.e^d.c. receiver. The single 
layer r .f. and antenna coils are both close - 
wound in the same direction; anchor each 
lead by ^sewing* 1 it through two small holes 
punched in the cardboard form and solder 
the leads to the soldering lugs in the man- 
ner shown and keyed by the mounting 
bracket which is lug number 1 on {Li) and 
number H on coil (L-j). Check each lead in 
wiring with both the simplified and sche- 
matic diagrams, 

A typo 12K7-GT tube is used for the r.f. 
amplifier h and the 12J7-GT is the detector; 
a 70L7-GT tube is employed as a beam- 

{Conlinued to page 172) 
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"Breadboard” S-W Receiver for Code Practice 



L!‘hE tfSiiS WITH 330-C'HM 
fcll'iLT IS 



SDEVirW tf* 
COHGEHE-E^ 
MOUHTING 
h^wr.KFI 
£"■ 



PMfh^LSi 



JD Mh_ ... 
n.u:*:.\L i 



r\E$IGNED as a companion article to the 
"Safety” Code Oscillator for radio 
sludcnts that appeared in the January * 
1943 P issue, this a.c,-d.c. short-wave rec&iv- 
cr employs the same safety feature and 
uses the same tube for listening in on ac- 
tual cotie transmissions on the air. Once 
some code efficiency is obtained, listening- 
in on actual code signals is the best way to 
increase your code receiving speed and 
learn real message-handling procedure 
that will be of help in service training. 
Blueprint H-313 covers both code units, if 
you do not have a copy of tiie back issue. 
The receiver is assembled on one- half of 
an ordinary breadboard, the other half be- 
ing used for the oscillator. Actual fre- 
quency coverage is optional with the build- 
er and depends upon the number of turns 
used on the secondary coih With the coil 
used in the model, stations from 6 mega- 
cycles to 11 megacycles may be hoard. The 
coil is wound with No. 18-28 magnet wire 
on the cardboard core from a toilet roll and 
measures in. in diameter. The 14-turn 
secondary winding was space -wound to 
occupy a length of in. on the form. 
Space- wind the shorter primary and tick- 
ler turns in similar manner; coat form 
with coil dope. The schematic circuit 
diagram appears in Fig. L Mount the 
various parts as shown in the photo and 
simplified wiring diagram Fig. 2 a so that 
the grid and plate loads are as short as 
possible. Parts values are not critical 
and may vary within reasonable limits, 
with the exception of the line cordregis- 
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iUpjpd RADIO SUGGESTIONS 




(A) Plug-in bedside headphone 
i n 5 t a I I a T i a vi fat Hie home 
4efV0i up to 4 rooms. Ordi- 
nary twisted bnnpcord or sim- 
ilar Insulcted -wire h run in 

c-qnduFl through lhfi waits or 

■along the baseboard* to the 
vcrrlaui rooms where fcakeiite 
wall u-utfel panel* ore provid- 
ed as shown in Fig. 1, An 
optn circuit phone jack and a 
5,000-^hin variable re si star, 
for volume control, are mount- 
ed an each panel and tan. nest- 
ed in series across I "ho lino as 
indicated in Fig> 2. A phone 
ja-ck is m stalled in l he receiver 
as shown in Fig. 3 



(&) Adjustable mirror* used to reflect 
an infrared "block light" beam across 
o room to a photocell-relay burglar 
alarm far 1 inclosed protection range. 
fC) Cloth holder far ilemi needed dur- 
ing air raid blackout* flit over portable 
receiver; also serves to cover any light 
from front or rear of set. (D) Handy 
pull-out handle, for lube-bonj plug-in 
cgilt J mode from small tool h an die? 
permits removal of call wilhout doin- 
oge to coil windings 
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(E) Automatic wire stripper 

which instantly strips inluia 
■ton from all types -of wire; 
also acls as wire culkr 



(F) Pilot light saver for a.e.- d.c. sets. Conn^t a 1-wall wire- wound 
resistor (Rj across the le-ods to. fhn« pilot light ta^ket. Th^ resistant 
value required depends upon the color of small b^ad m bulb as in- 
diroted in the table. Only a slight drop in illumination will be no- 
liced, and bulb will last much longer. (G) Compact eAlYa-htrovy- 
duty power rheostat, only ilighlly larger than o lube. Contact is 
insulated from shaft by a center ceramic insulator. 'H Old head- 
phone ai cn-df" practice buizcr. Srrnpr f-dqn a 
HV diaphragm Cind aaldc-r la aric m-agnd lizad 
f(t olio scrape cenler of diaphragm bright. (I 
Af- - r% "Ferrule'' 1 type resistors for quick replace men 
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Spring Action Phono Needle 




This large scale model was used to dem- 
onstrate the spring action of a new concert 
phonograph needle that is claimed to play 
a year in the average home phonograph. 
The tip of the actual needle is made of a 
special alloy which reduces abrasive ef- 
fects and is permanently welded to the 
"spring action” shank * 



Soldering Iron Heat Control 

Kheostat control of soldering irons en- 
ables the worker to determine the correct 




operating heat and maintain it at all times. 
This results in better work and effects im- 
portant savings in production and mainte- 
nance costs. Correct heat saves on tinning, 
soldering tips last longer and the life of the 
element js prolonged. Rheostat control 
also a power saver as irons are kept hot for 
standby and may be quickly adjusted to 
meet the job. The unit illustrated is sup- 
plied in a perforated metal cage, with knob* 
dial, series plug and cord. This control is 
also used with solder and glue pots. 



Oscillograph Has Wide Range 

Critical wartime requirements are re- 
sponsible for a new type of cathode-ray 
oscillograph having a greatly extended fre- 
quency range, easier handling of applied 
signals, and a special pick-up means 
whereby input capacitance is reduced and 
stray pickup eliminated. The removable 
front cover protects the panel, controls and 
tube screen t and also holds the shielded 




cable test probe when the instrument is 
not Ln use. In addition to conventional am- 
plifier connections, signals can be applied 
directly to the deflection plates of the 3- in. 
cathode-ray tube, when desired, by means 
of terminals on the front panel. 



Blueprints covering amplified radfo ConUrucHort er- 
Jicks in ihis tin-rf past issues are available for 25c 
each. Many papular tested *ir«uits for beginners^ stu- 
ds nil ond experimenter* may be buiilf wilh uipd pearls. 
Detailed mat-eria! llsrs can be obtained from Popular 
Mechanics Radio Department upon receipt of postage. 



NEXT MONTH— Homemade I.'ni versa! Testing Bridge Measures Unmarked Radio 
Parts. This simple and highly efficient unit is capable of measuring salvaged resis- 
tors, condensers and chokes without the use of a meter. Also — A 7 -Tube Classroom 
Demonstrator Receiver, for Civilian, Army, Navy and Aircraft Radio Students* 
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but here is one worry you can avoid 



U NCLE SAM needs YOU In your w^r-job + a * 
whatever It may be, Equally importune, he 
needs you on the job aU d ay, epery day- 

That means youVe gut to keep your car on 
the job too , . - ready to get you to work on 
schedule! So stop car troubles he fare they start. 
Avoid excess chassis wear with Marfak lubrica- 
tion. 

Marfak helps add miles to your taCs life by 
cushioning king pins t tie rods, drag links and 
other vital friction points. Marfak especially 
resists the washing-nut effect of snow, slush 
and rain. It 3 s super-tough. It 1 stays put.” 



For Teur Enjayrriiiil, . 
FfiED 
. ALIEN; 

" Ort tip* air I 
ever? Sunday niahP, 

Cbbnbta l 




r 2 Grapt ti4in Prftfrimt 

W^TRtPPOLiT AN 
OPERA.: Comp'd# 

b^udeaiiri of 
-grfiaF up#rc.j rvery So Surd oy 
aflc^ nuun. Blue Network. 





To insure worry-free protection, Marfak is 
applied by chare, not by chance! 

Never say "grease- job." Insist on genuine 
Marfak 4()-point Lubrication Service, At Texaco 
and other good dealers everywhere. 



^»^w^jEXAC 0 DEALERS 
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Tornado in a Bombshell 

(Continued from page 95} 



try cannot build in a day or a month the 
tremendous factory additions required to 
fix nitrogen in the quantities now needed— 
quantities wholly unprecedented and un- 
provided for in our peacetime planning. 

Natural nitrates, such as Chile saltpeter, 
furnished practically all of the nitrogen 
used by the Allies in World War L Ger- 
many likewise used natural nitrates during 
the early years of the war, but before the 
conflict was over began extracting nitro- 
gen from the atmosphere by a process in- 
vented just before that war started. After 
the war private industries in the United 
States developed atmospheric nitrogen fix- 
ation oil a targe scale and during the last 
12 years or more these industries have sup- 
plied all industrial and practically alt agri- 
cultural deman ds. 

The first step in the fixation of nitrogen 
by direct synthesis is the manufacture of 
ammonia , which consists of one atom of 
nitrogen and three of hydrogen. While this 
sounds simple, the process is actually rath- 
er long and involved. To begin with, coke, 
the almost pure carbon left after certain 
gases and tars have been driven from coal, 
is poured into six-story-high gas genera- 
tors and ignited. Air is blown in at the 
bottom, which raises the coke to a white 
heat, and oxygen from the air unites with 
carbon to form carbon monoxide and car- 
bon dioxide. Trapped with these gases at 
the lop of the generator is nitrogen, which 
makes up about four-fifths of She air. 

The air is then turned off and steam is 
turned on. The white hot carbon (coke) 
splits the molecules of steam, combines 
with oxygen to form carbon monoxide and 
sets the hydrogen free. The alternate 
blowing of steam and air Llirough the coke 
goes on continuously, 24 hours a day. Fresh 
coke is added at the top of the generator. 

To obtain nitrogen and hydrogen in pure 
form from this gaseous mixture, the Carbon 
monoxide and carbon dioxide gases must 
be removed. This is done in a rapid-fire 
succession of chemical and physical pun- 
ishments including pressures up to that in 
the breech of a large cannon at the moment 
of firing. The mixture is “scrubbed" with 
water which carries off the carbon dioxide 
in solution, leaving the less soluble nitro- 
gen and hydrogen behind. 

Finally, the hydrogen and nitregen atoms 



find themselves alone. With a metal cata- 
lyst acting as the chemical parson, they are 
wedded and you have ammonia . 

For the making of explosives the am- 
monia is converted Into nitric acid. This is 
done by burning the ammonia in air at a 
very high temperature and in the presence 
of another chemical parson* whereby ox- 
ides of nitrogen are formed. The wedding 
this time is between the nitrogen part of 
the ammonia and its old friend, ihe oxygen 
of the air, from which it had been physical^ 
ly separated back m the ammonia factory. 
The resulting oxides of nitrogen combine 
with water to form nitric acid, ready to be 
mixed with sulphuric acid for the final 
steps in the manufacture of TNT and other 
explosives. 

At a time when bullets, bombs, shells 
and torpedoes lake up a large shaj'c of the 
day’s news, the average citizen gets the 
impression that all the explosives in the 
world are going into munitions. This is far 
from the truth. 

Most important of the hard-working in- 
dustrial explosives is dynamite. In peace, 
the United States uses about a million 
pounds of it every day — 350,000,000 pounds 
a year. In this war year, America will use 
about 450+000,000 pounds. Dynamite is 
helping produce more steel T more coal, 
more copper. It helps speed cantonments 
and airports, excavations and harbors. On 
one island outpost dynamite is quar lying 
20,000,000 yards of rock for a single giant 
air base- At one navy a mm unit Eon storage 
dump it's helping build 3,000 “igloos/ 5 each 
of which stores a quarter of a million 
pounds of ammunition. 

Dynamite helped cut and surface ihe 
Alaska highway. It has helped to bring 
power to our war industries from the great 
new dams— Norris, Grand Coulee, Shasta 
and others. It helps mine li-on ore and this 
year is doing the biggest job in histoiy in 
the iron lands of Lake Superior, American 
cities, railroads and vast industries have 
grown up in a rear of exploding dynamite. 

Dynamite is to the industrial field what 
TNT is to the battlefield. Both are essen- 
tial to the successful and efficient prosecu- 
tion of the job in hand. 

([To learn where to buy commercial prod- 
ucts described in these pages, see the index. 
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BUY 

WAS BOND 5 



KEEP 'EM 
slugging 



Milling Machines 



Shapers 



Gltdcr cnjsi neeri or drjvftrjpmeisi for 
two years, (tii:- compact MitlJn# Mi- 

ikiciL 1 Wsu f H!.is I v fur Lieu v i? wLhtrk wtitm 
L'nclt Sam's industry brgan tyuliap 
up for planes, jvuas, s-h ip*. and ranks. 
Ie tuodJeM the ujcnplcLc tOiiftt of 
rtii 1 1 j ~ ffpm sJ^bhinic ;imj fncitij; 

cues cd end milling. key ways, luiishiruE 
i^ncl Id yam wnrk. Optt^WS from 1/5 

HP 17^0 KPM ninlur- Prt&siOJi 
HTotuid table is 4 W f a 1$'\ 



Thesu a re & real tsme and money saver.* 
in E-he ^ iiri-osT. 1 program. They relieve 
tense* machines of si El wEii-k Wthin 
a 7 ,H strtW. Wiirk il'e ups me faster* 
L’<wt low, motor required is hut 
1/2 HP. Feamrcs indnie crasak-iyyie 
buJ[-^L>:er drive. 4 apcrd.i. 5 auCDrrutcFc 
crons fe^ds, Complere V-belE drive, 
.Atlas Sbapcrp ate steady r^LisibEc pro- 
ducers in key war pi anti and sefrve 
iditw-rteQi miUnry unit*. 



ASK the men of the army and navy maintenance forced - * * ask (he men on 
America's fastest production lines < - , (hey 11 icli yon a most familiar trademark 
today is "ATLAS. " They see it on Atlas Lathes* Drill Presses* Milling Machines, 
and Shapers, They see it everywhere behind the lines because Adas Tools ore in 



great demand and Atlas production has won the coveted Army-Navy "E 1 * Award* 



As a potential Atlas buyer you can be glad Ados is producing "fighting tools/' 




It means the Ados equipment yon want after the war Is prov- 
ing its precision and rugged strength in the toughest test of 
the ages, Adas Press Co., 343 N. Pitcher St^ Kslamasoo, Mich. 
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Back Seat Driver in a Bomber 
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WILLIAMS’ TOOL 

DATA SHEETS 



* Designed primarily to help mechanics and 
production men engaged in war work, each 
shet-'t provides factual information on a specific 
subject. They are punched to fit a standard 
3-ring binder and will be mailed flat. Subjects 
covered to date are listed below. Merely hll in 
and mail the coupon after circling or checking 
the numbers indicating the subjects you desire, 



1. Chiracttris-rfcs ofWlllSims" 
"Superior" Wrenches. 

2. Dica oo Willtams' 

Borin b Tools. 

3. t>H eft oji'" Vulcan" 

Chun I'ip? Ton^s. 

4. B&tl On Wf(] iamj' 

Wrenches, 



5, L^caon “Vulcan" 
Lathe Dogs. 

Deea 0n "Vo!ran lh 
Chrtin Pipe Viiti, 
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a signal to ground stations which deter- 
mine from their findings his exact position 
and radio it back to him, This is called a 
“fix.” 

Recently ^ a bomber crew sank a supply 
ship and wanted to be sure about the loca- 
tion. The pilot radioed his base stations: 

“Just sank enemy ship. Get me a ‘fix/ 
Am not sure where I am, 1 ' 

The operator called back; 

“YoiTre at the top of the class,” 

If the operator had radioed his position, 
the listening enemy might have sent out 
some swift fighter planes to intercept the 
bomber. As it was, the enemy had as good 
a chance of making a “fix" on the bomber 
as the radio operators at his base. That is 
why much of radio navigation must be 
ruled out for military operations. 

Because of the telltale nature of radio, 
the navigation cadet spends 34 percent of 
his training time star gazing. Celestial nav- 
igation, used by mariners for centuries* is 
both simple and accurate. However, 
“shooting” the stars from a fast-moving 
airplane is much different from carrying 
out the same operation on board a ship. 
The Pan American Airways Communica- 
tions Department pioneered in adapting 
the instruments and methods of calculation 
of celestial navigation to aeronautical uses. 

The cadet learns the names and positions 
of the stars and planets. Before he gets his 
wings, Polaris, Ursa Major, Arcturus* Ve- 
nus and Jupiter are as familiar to him as 
the red and green traffic signals in his 
home town. 

Under average Hying conditions, the 
navigator on an ocean flight of thousands of 
miles can determine the position of his 
plane within five or 10 miles. With his sex- 
tant, which the navigator considers almost 
as a third hand, he takes his position from 
a star directly along the line of flight or di- 
rectly to the right or left of the plane. He 
makes at least nine shots and takes the av^ 
crage. His guideposts are 52 trustworthy 
stars that don't choke off their “beams” 
when the air raid sirens sound. 

The navigator is taught to play safe by 
directing his ship to a point perhaps 15 
miles to the north of his destination. When 
he readies that point he cuts south and 
finds the city, tiny island or whatever his 
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destination happens to he. This is known 
as “landfall.” Many navigators believe 
Amelia Earhart was lost because of a land- 
fall made (in the wrong side of a Pacific 
island. 

Aside from the sextant, the five funda- 
mental instruments with which the bomber 
navigator works his magic are a clock or 
watch, altimeter, compass, air speed indi- 
cator and drift sight. The uses of the first 
three arc obvious. The clock, set to the 
second with Greenwich Civil Time, ena- 
bles him to plot accurately the charted 
course in units of time; the altimeter takes 
care of the third dimension of air travel, 
and the compass points the course. The 
needle of the air speed indicator affords in- 
formation regarding departures from level 
flights- 

The gyroscopic drift sight combats the 
principal complicating factor in all forms 
of ah' navigation — the wind. Immediately 
after a takeoff, and whenever he deems it 
advisable en route* the navigator takes a 
drift reading. While the pilot flies a straight 
course* the navigator peers down through 
the indicator with its field of vision crossed 
by straight and parallel lines- In taking a 
"double drift," the pilot is directed to fly 
off the course and back onto it forming a 
light triangle with the actual course mak- 
ing the hypotenuse. This enables the navi- 
gator to calculate wind directions, velocity 
and ground speed- 

The navigation cadet learns to work with 
these instruments and many others in ac~ 
tual flight. For every, five hours in his 
classroom on the ground, he spends one 
hour in the air and the average cadet flies 
about 15,000 milesn His flying schoolhouse, 
usually a twin -motored plane, has a cabin 
equipped with three desks where the ca^ 
dets work under the close supervision of 
an instructor. The cadets take turns in 
navigating a single flight by pilotage, dead 
reckoning 1 radio and celestial navigation, 
for all the navigational methods are used 
with each other. 

Inscribed on world maps on classroom 
walls are the words of President Roosevelt: 

tJ We shall carry the attack to the enemy ■ 
We shall hit him and hit him again, wher- 
ever and whenever we can reach him ” 

The aerial navigator is playing a mighty 
role in helping the United Nations “reach 
him?* 
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My Boys Shoot Down Zeros 

{ C&nliniiprf from 25j 



them hack to safe landings. It is dangerous 
to go behind a mountain and overlap wings 
with your messmate. You will be washed 
right out of the school. 

Washouts and blackouts and redouts are 
all dangerous. A washout is the end of your 
piloting career. Wo eliminate any man 
from tills advanced training school who 
shows a lack of coordination. In his first 
nine weeks in civilian pilot training school 
he should have learned! to fly “by the seat 
of his pants,” In nine more weeks at an 
army flying school he should have mas- 
tered flying by instruments, formations, 
night flying and navigation. If in the next 
nine weeks at Basic School or the final nine 
weeks at Advanced School he still skids or 
slips in a turn T he is through as a pilot, al- 
though there may be room for him in some 
other branch of the Air Corps. 

Blackouts are one of the little unplcas^ 
an tries of power diving, but the first is the 
worst. As is well known, the blackout re- 
suits from Ihe draining of blood from the 
head by centrifugal force as a plane pulls 
out of its dive. It may be even more pro- 
nounced in a steep bank. Temporary ane- 
mia of the brain occurs until circulation is 
restored. By raising his feet and bending 
his head down between the legs a pilot can 
avoid a blackout to some degree. Through 
experience most of us acquire an automatic 
resistance to the blackout which I cannot 
explain. Fortunately the flier does not re- 
lax his grip on the stick while semicon- 
scious, and it is still back, holding the plane 
in a climbing attitude, when he recovers. 

The redout, less known, is far more seri- 
ous, This occurs under certain conditions 
when flying inverted, such as an outside 
lqnp T the blood being forced into the brain. 
Then the blood vessels may literally ex- 
plode in the brain. A pilot may endure a 
blackout pressure equal to seven “GV* — 
seven times gravity—but a redout of three 
GY would be fatal. 

A blackout is not the only hazard to con- 
sider when you’re diving. Remember, be- 
fore you toboggan past the 2 ,000 -foot level, 
that it takes between 4,000 and 5,000 feet 
to pull out of a dive at 400 miles an hour. 

If you sign up as a flying student today, 
you may bo just II or 12 months from 
Hawaii or the Bomber Command in Eng- 
land or Africa. You start with five weeks 



of hardening and drill, then two months of 
flight training at a civilian schoob Then to 
an Army Basic school for navigation, Link 
trainer, blind flying instruments and the 
beginning of specialization. There ere nine 
months in training centers, then two or 
three months of transitional training. At 
each school you, solo all over again, and 
about the time you hit ait advanced school 
like that where I teach multi -motor pilot- 
ing you are elected to a special car eer. 
Bomber or tighter? You can say which, 
although your field commander will decide. 
If you’re the sort of fellow who loves to 
sweep 5 w id lows off the telegraph wires 
with his wing tip you probably will be 
made into a fighter pilot, unless the in- 
structor catches you at it. If you’re the 
steadier sort, you'll probably head into the 
Bomber Command, or perhaps become an 
instructor, My job may be less glamorous, 
but the bottleneck is in instructors. I have 
orders to recommend the steadiest, most 
promising among my pupils for training as 
instructors. We miss the thrills of battle, 
but we are instructors by official order, nnd 
we realize we Ye doing a vital job. We 
know lhat every student’s combat ability 
relates directly to his instructors. And we 
do get a vicarious kick when some of the 
youngsters we’ve graduated in the last few 
months come back and account to us for 
the Zeros they’ve knocked down. 

One boy came back recently with the 
story of his part at Midway. One incident, 
was particularly interesting to us, who 
teach bomber pilots. Bombers, you know, 
are supposed to bomb and avoid fights. The 
Japanese Zeros learned early in the war 
not to molest our Flying Fortresses, and 
they let the B-17’s alone pretty religiously. 
But u squadron of Zeros was tearing into 
one of our medium bombers when a For- 
tress, flying high,, observed the scrap and 
dived to protect the twin- engine bomber. 
The Zeros scurried for their kennels as 
soon as they saw the Fortress, 

The Fortress wasn’t built as a fighter but 
it fills in very nicely on occasion. Con- 
versely our fighters weren’t built for bomb- 
ing, but they’ve toted small bombs on oc- 
casion , However,, every plane is designed 
for a specific job, and we have more spe- 
cialised types than any oilier air force. We 

(Continued to page 166) 
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teach bomber crews to keep after their ob- 
jective and ignore any alluring targets they 
find along the way. As an example, a flight 
of American bombers over Europe once 
sighted a beautiful target — a German di- 
vision arrayed along a highway inviting an 
attack from the air. The Yanks in the Por- 
tresses would have loved to strafe those 
troops, but passed up the privilege, called 
the home base to report the position^ and 
continued to their assigned objective. 

To our bombers and those of the R.A.F., 
an objective is never just a city. It is a 
particular war factory or railroad yard, 
sometimes even a particular spot in a fac- 
tory, 1 know of at least one occasion when 
a bomber squadron planted its eggs on a 
known vital spot, in a factory which, would 
put the entire plant out of operation — let's 
say it was an assembly line or a power room 
— and, having demolished that vital spot, 
wasted no bombs on the rest of the plant. 
The Allied bombardiers set their sights on 
the key; the Germans just try to plaster a 
downtown section indiscriminately. Our 
Fortresses, the least vulnerable bombers, 
are given the day shift for precision bomb- 
ing from high altitudes; the British bomb- 
ers, less fit for accuracy at extreme alti- 
tudes and less well protected, take the 
night shift over Europe. 

When the boys come up here to “finish- 
ing school," each instructor is assigned five 
students to take through the nine weeks 
course. Precision navigating is an impor- 
tant part of the curriculum. Celestial nav- 
igation conies in a still more advanced 
school. Here we teach pilotage— naviga- 
tion by landmarks — and dead reckoning, 
which is plotting a course by time, air and 
ground speed and wind drift. We turn this 
tough mathematical work into a sort of 
glorified “cops and robbers 1 ' game. You 
might call it Yanks and Zeros. Ill tell my 
students that a certain railway train left 
Salt Lake City at a certain hour. They have 
maps of the railroad. They are to leave 
singly at various assigned times and inter- 
cept the train. They know the winds in the 
neighborhood of the field,, and must esti- 
mate the train speed and their own and 
plot a course to meet the train. I'll be there 
to see that they do. Or HI send each of my 
five students by different routes with or- 
ders to rendezvous at a certain town at a 
specified minute. Or they 1 11 be sent on a 

■I Continued to page 170) 
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triangular course; they know that I shall 
be leaving a city 112 miles from here at 
2; 37 p.m,^ headed for home at 162 miles an 
hotiTp and each is to meet me at a specified 
point and time. There's plenty of mathe- 
matics to spoil their aerial sightseeing on 
that trip. They are allowed an error of one 
minute in meeting me, for I r m not going to 
sit up there and wait. Eventually they 
make the rendezvous, to the second. 

Young man, yon have a busy day here. 
Up at 5:30, fifteen minutes to dress, 20 min- 
utes of calisthenics Y 30 minutes for break- 
fast, 25 minutes to police your room, then 
inspection. Three hours in ground school 
follow, then an hour of military drill, an 
hour of athletic games or swimming, and 
lunch. After lunch you’re on the (light 
line; 15 minutes of conference with your 
instructor, three hours in the air, and an 
hour off before supper al 6, Time for rec- 
reation until 7:30 p.m. T then two hours of 
home work, and in bed at 10. IE you behave 
you get one afternoon off each week, be- 
sides Saturday afternoon and Sunday, 

Nor is your instructor idle. Besides hav- 
ing to put you through your paces on the 
ground and in the air, I have to put in 100 
hours a month flying, plus hours of study- 
ing code, marksmanship, and the Link 
trainer. We have, in addition to weekend 
leaves, seven days off every four months. 
That’s more than you got when you were 
a teller at the First National Bank, 

From here you'll go on to a more ad- 
vanced school for medium or heavy bomb- 
ers. For a transitional month you will get 
acquainted with your first real bombing 
planes. Then you will be assigned your 
own crew and your own ship, and they will 
be yours for the war. You'll paint a pet 
name on your ship and you’ll get to know 
its personality and its idiosyncracies just 
as you knew the feel of your old car. You'll 
work with the same crew until you are a 
team, thinking alike, knowing precisely 
what every teammate is doing and antici- 
pating what he is going to do next. In your 
second month you will engage in combat 
practice, bombing runs t laying real eggs on 
teal targets and more precision intercep- 
tion. Then, for a final month* you will fly 
your ship and navigate it all over the Unit- 
ed States, It's sort of a triumphal tour for 
your winning team, and a good look at the 
country yolTll be fighting for. In another 
month you may be in there slugging. 
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Preparing for the Worst 

(Conlinued from p nge 53) 

^Improvements in technique make pos- 
sible gas attacks on a far wider scale than 
any seen in the first World War, Fleets of 
airplanes equipped with chemical tanks 
make it possible to spray large areas with 
vesicant (blistering) liquids, not only r im 
military personnel, but upon the civilian 
population as well ThaL a gas attack is 
considered possible at any time is evi- 
denced by the fact that all of the belliger- 
ent nations have equipped their armies 
with gag masks. General staffs do not re- 
quire soldiers to carry three or four pounds 
of extra weight just for fun. 

“Mussolini, besieged by the sanctions of 
52 nations, did not hesitate to use mustard 
gas on the unprotected Ethiopians to bring 
to a sudden end the first Abyssinian cam- 
paign, We have the testimony of Haile 
Selassie himself that mustard gas was the 
final blow which lost his war. Neither Hit- 
ler nor Mussolini has forgotten this/* 

Of the vesicant liquids, mustard gas has 
the odor of horse radish, irritates the lungs 
and causes delayed blisters, and Lewisite 
smells like geraniums and burns the eyes, 
lungs and skin. Mustard gas persists in its 
deadly effects from three to 20 days. Dur- 
ing that time, anyone entering the gassed 
area not properly protected will suffer its 
effects. Lewisite persists one to seven days. 

Two other lung-irritating gases are chlo- 
rine, a heavy yellow- green gas with a 
highly pungent odor, and phosgene t which 
is colorless and smells like fresh hay ensi- 
lage. Chlorine irritates the lungs* while 
phosgene burns the throat and eyes and 
causes coughing and choking. Both persist 
usually less than ten minutes. 

Adamsite is an irritant smoke, with the 
smell of coal smoke, which causes head- 
ache, nausea and violent sneezing, Di- 
phenyl-Chlorasine belongs to the same 
family, having the odor of shoe polish. A 
white- gray doud of smoke, it causes a tem- 
porary mental depression. 

Vast supplies of chemical agents will be 
necessary if the United Nations are forced 
into the use of gas. The Chemical Warfare 
Service has taken the steps to provide these 
supplies. America's enemies would do well 
to think seriously before launching the gas 
warfare that some authorities feel certain 
will come before the struggle ends. 



4JGHTER MOMENTS 




wif/i fresh 

Eveready Batteries 





"Loan me your flashlight wf//yq? Tfie 
Major's go# a fifth 



something in hh eye' 



FRESH BATTERIES LAST 
LONGER P . - Look for 
flio data Put 



Remember — our fighting 
forces need Kvcready '* 
flashlights and batteries and the materials 
they arc made from. You can serve by con- 
serving yours! 



eVEREADy 



The vcfd i j a refiner ad trade--mark tif 
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Take this Trim and husky ihirtecn- 
amJ- a- half- fooler onl in die cook 
erisp breezes* Watch the jwnnEy way 

she bam]Ii!^ P Old Townes lajurtrake 

insurer this sailing dinghy ngidnhl 
slra me and leaks, She f a built La ^fcakc 
il 1+ for many years. Ninel y iquarg 
feet tif sail, llnw and side deakinp. 
Filferi r e ? 5 eerier board co-ulrol* AH 
brass fillmps. Ecdnomical to own. 

FREE CATALOG shows boats and 

canoes of all types. Write today! Old 
Town Canoe Company, 933 Wood 
Street, Old Town, Maine. 



“ Old Town Boats ' ” 



BUILDARCyVELDER 

V"T l-ljjht »!' B#Fvy Wi.^k, SO -200 
Eirnpflr4!fl. ComplM* PLflH? ^flr. 

SL-nd today .jihI vn-LI, fvK<]ipl« FREE 

□ nr Jiij^ ?tKW i ileili ■ is . 

LeJat MANUFACTURING CD. 
134 7 LtJ.iy Biasi.. lii4Hi«.jHairt r Minn. 






Wood 

workers: « *«n taxon 

. J . ISunC# tii[i rc-viHiL Ku-. 

J 4 VnMHi UCLAC VP.To.OnTE 

I PA* 6 f..r * L Si‘«.rl> Mill n : i.i i purn ; %PIlIAi 

1 lfl.RG AlNIJi In ran 1 v^icih-. vcuri'i'A. uiim 

A 1.1. UlUl* Vi ‘’TlH.Jjf --. 1-24 IlUVH h— I S \>t 

r.iri- \¥CHHlfl Lr. mLi- r. CrtPMWiI mi ly 

■ Or rn C NA FTSMAN WOOD itftVltr LU. 
3710 S. Hfl 4 ry IL, 6 «t Jh- 31 . Chiugn, 111 , 
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AUTO ENGINE SPEED CONTROL 


it 


[. UH D£E- lUflh", 
| -GDVERMOi 


GOVERNORS 


lL_ 


==3 


fiiv'e rrrnnl'ttnt ppfed lO ATiy make flf 



mito or track cnpfJne. reffnnilcsu ruf ]nad etinnpc*. whe-n u&ed 
fci r pnwrr, 'Sq better Kovcrnur finn Ihe; mnrfc. FifcSly 
te*d. CumiiLalo, limplt; Snat CucLEunS. Oil riiiK Left map SlSrHsH, 
Ball bcarmf: SI 9 . 0 - 0 . Moatreal brunt 1 h. Tri-lft Wwwflnn BL 



Free nirculffr*. CAN DEE. 133-33 Llewellyn fit., L«1 AHf#l«i 



Little Giant Three for Beginners 

(Continued from poge 1 

power amplifier and rectifier, making ihc 
set equivalent to a 4- tuber. The dial is a 
common broadcast type salvaged from an 
old set, the pointer being operated by 
means of a small wooden pulley cemented 
to the tuning condenser shaft, and driven 
with a "'fishlmc^ belt with a small take-up 
spring. The dial arrangement 15 optional 
and depends upon whatever the builder 
has on hand. A common flat dial plate may 
be mounted directly over the shaft on the 
front. panel and a pointer knob used if pre- 




ferred. Any small permanent magnet dy- 
namic speaker with a matching output 
transformer may be used. This transform- 
er can be mounted either on top of the base 
near the speaker or directly on the speak- 
er. Photos A, B n C and D show various 
views of the completed set. The R.M.A. 
color code chart is given as an aid to the 
builder in identifying the values of stand- 
ard fixed resistors and condensers. A de- 
tailed list of the non -critical materials used 
in the original model can be obtained from 
Popular Mechanics Magazine radio de- 
partment. without charge, if desired. 

To test the set, use a short indoor anten- 
na for local stations, and a good outdoor 
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antenna for distant stations. Lino up the 
set by tuning in a station at the high fre- 
quency end of the band (with the rotor 
plates of the tuning condenser almost open) 
then adjust the trimmers on the tuning 
condenser sections Cj and C* for the 
strongest signal from that station, making 




slight adjustments of the trimmers and re- 
tuning the station each time. If a whistle 
occurs when tuning over the band, read- 
just the trimmers until al] signals are clear. 
A Wo. 40 pilot light may be connected in 
series with the tubes in the (white) lead 
from Hs to A?* sec Fig. 3, if desired. The 
blueprint number is R-3I2. 



"Breadboard” S-W Receiver 

(Conlmued from page 156 ) 

tor. The tuning and regeneration control 
condensers are both 140 mmfd h A smaller 
tuning condenser may be used but the fre- 
quency coverage will be less. A larger tun- 
ing condenser will crowd the stations. The 
regeneration condenser may be larger by 
50 percent, but the number of turns on the 
tickler coil should be reduced in this case. 

Either single or sectional type elect ro- 
ly lie filter condensers may be used and 
their voltage rating may be as low as 25 
volts. A 5 -section type with all sections 
paralleled was used to obtain a total of 50 
mfd. The tuning condenser locates the sta- 
tion and the regeneration control adjusts 
oscillation. The receiver must be oscillat- 
ing to receive most code stations. To re- 
move line voltage from exposed parts of 
the set, polarize and mark the line cord plug 
by means of a 110 -volt lamp in a porcelain 
screw- typo socket with two 5-in. leads. 
Touch one wire to the ground clip and the 
other to the rotor plates of one of the vari- 
able condensers. If the lamp lights, reverse 
the plug in the wall socket. 




Raiding with the Rangers, ’cross country scouting, 
front line dispatch riding . « . those are soms of the 
motorcycle jobs that call for red-blooded riders with 
daring and courage, cool heads and resourcefulness 

In flashy, flexible performance on a dozen battle 
fronts, Indian Motorcycles are backing up these 
riders With all of Indian's famous power and speed 
and sturdy dependability. The soldier who rides en 
Indian knows there’s no safer motorcycle built,. 

And you'll know it, too, when you ride the great 
new Indians that will he your? for times nnd 

economical transportation alter this war. In the 
meantime* let your Indian dealer help keep your 
present motorcycle in fighting trim * - - and ask him, 
about his reconditioned “buys T . 



INDIAN MQTQCYUI COMPANY, SPRINGFIELD, MASS. 




BUY WAR BONDS NOW 
* * TO BUY AN INDIAN LATER * * 
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$100 MONTHLY 
FOR SICKNESS 
AND ACCIDENTS 



Plus Hospital Benefits — Pays Up 
To $1,000 If Killed I 



We have just issued a NEW sickness— accident 
—hospital policy that Co* ts as lictle as 3c a day! 

It pays up to $100 a month for disability from 
sickness or accident — and hospital benefits in addi- 
tion! 

Ir pays your beneficiary up to $1,CH3G if you ate 
killed. 

And most important — It covers ALL accidents 
from the very first day „ , . ALL sickness from 
the very first day* except those specifically excluded 
in the policy. No waiting period of 7 or 14 days* 
a* so many policies require. 

It has other benefits — you will see them all for 
yourself when you send for a regular policy on 
FREE inspection without obligation. You can 
judge this important value for yourself! 

Postal now is offering this protection, if desired. 
on 3 monthly payment plan of only $1.00 n month 
— or on quarterly* semi-annual or annual pay- 
ments. 

BUT SEND NO MONEY. Write for policy 
on free inspection. No agents will call — no medical 
examination, 

Dorft delay — write today! Send full name, ad~ 
dress* age, occupation, and name of beneficiary to 
Postal Life SC Casualty Insurance Company, 4 69 
Postal Life Building, Kansas City, Mo. 



WRITE 



Ear h \x- 



lllua-tFJitrd 



FREE 

Clrtular»! 

PY1EAD 



r.M a tf ■ -i 



KE - YAK 

Kil to 

■■ m ■ 

h I far 
p L v a * urv 

or pttMILI PutijibL'.'. SvAw-i'rtliy . . ^ 

. . h'lr-L. l[L|fl il‘.« L Ij ilulicy. LOW 
M im-:l i-5h "A\ Jhn r U* J > ■■■! -*,-1 . a 

i>i lr| ii: K|-Hhrt Ti’r pni| l>f>Mx in >-1.5- 
(ji^. Ji:h-:I.IIh:.i:. A I^i S ikht.iI.U- i,>iaLI •i-.r.rrL 
>10<riilH . Kln^lWhfl i| D-.ir*l^ t>i Jirtr* fur iUp nr 

Onra DOW 5iUk your K3-YAK. 

Ifc’iiU- flew cur it t i ia L ni I th| uLrviiLhf K,. liWf 

S >!/(Eiry-1.-i:-Yiiil I’rafTO? 

33* Chicago 



$. Market, Dept. 



* WITTE bun toetn 
Kim.hi|; ^niuni-M 
fj.rr •? □ tfCQll- 



WAR VDLUNTEER5 



WITTE LUrf Sd™S Jfid EmUfm ha^e 

Konv i if ■Hi-. 1 1 W ETTJ-: i Si plciJJCMil la 

Tim J : war production Ulirj| victory 

is jtitnJocfL Alwt victory. WJTTli 

J.mr; Siife-H rui>.L L-jieLdcc will pG-HId lh- 
nvjilluhlf' ili isLnftc mudry for everyone. 

WITTE ENGINE WORKS 

Kiiihi dty. H.iBMJrl 



111 ITT C LHC SAWS 

Til 1 I L W ENGINES 



VISION 



POWERFUL 

TELESCOPE 



LONG RANGE 



20 do** free trial 4^1 lO 

Postpaid nr C-O.D. TZ tlT 



Halattd, Dqit P- 3 16 . ChklgO. 



PROTECT YOUR TOOLS 

in Ccrulhvc 1 Ulire-Ht. ttCi® CftLfttOff 10 tOOl-- 
leAk#?* IMQ<I rn sli; |:i i lii.it.H. 

crnyNEH tool chests 

■3T3 Cn In m Ui .« Dayton , Ohio 



TRAILER AXLES, HITCHES, AND PARTS 

A- If you arc- I 111 -nr Hied I is r-i=r.-h:inLri[-. krailvr 
«;l*P h mi rim, Jiilel etEi^f ImMf f^trLH. iVHiCa^t 
[i 1 - 1 i- 1 1 .■ i : 1 1 1 r I j. 1 . Ciomp Ictn ilq-u-s#-. trallur Mu* 

PTbrtli. Si OOj Wrilc f-ar tree /pf^ratur^, 

H ANTHER E3LOW TOOL COMPANY, Otfifc. 103. 



Build n STURDY WORK BFNCH rn:ni niipli-ie eacw 
liinmm; pirni in sdhliw* n& n. kii'Jmh -: i _ st T PJ. 
(iLli'T i;«nd I' I arise. Nirft 14 .SuLi l>ci cIkjoh; JPWiil. 



ONLY 



STANLEY TOOLS 



biuf-l-IU-fl Cf Tilt StanEdV Wiirh* 

I J .-I t_ 1 1 - 1 hsE . , Nrw nri t.Li n, Ci: n n. 



MONUMENTS 



SEMI ran ied * l,r -l -mn-g*y h»iMtl 5NANKHK TO¥*i«Wfi5 =■ prim h, 
FUt £ ■] IL L'Li ' I** 1- |.™n.nir M KPFWhA bifbi t« Ik, a:y*l A*irEf & 

FtPHQMlF HONWEKT CO-IEtT. < If. SIF0E Ef, tHICIfiD. 



} 



This Cmpfifegfid 

ANSWERS your every welding 
question. 
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S&, 
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EL <i*Nv fjSrlt bcdiiis# 
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tVEPt WRrtfjng mperatierr, 

IflJ ptt^l *f Ar« Welding Lesions 
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SharpShooting With 'Hand Irons’ 

(Continued from page 3?) 

working on a new revolver that has far 
greater range, hits harder, und is easier to 
aim than the handguns now in use. Miller 
is one of the gunsmiths leading in Ihe de- 
velopment of the new super high velocity 
bullets. Some of his high speed 22 caliber 
rifle bullets do more damage at long range 
than do Army rifles. 

Miller is testing a .22 caliber revolver 
bullet that has a muzzle velocity of around 
3,000 feet per second* using a big charge of 
powder in a short shell that is nocked down 
to hold the small .22 caliber bullet. Fired 
from a revolver with p 6 -inch barrel, the 
bullet has an almost straight-line trajec- 
tory for 100 yards and is effective up to 
ranges of around 200 yards* four times the 
range of conventional revolvers. The usual 
recoil or muzzle Eft is almost entirely lack- 
ing because of the light weight of the bul- 
let. The bullet hi is where it is pointed and 
because of its high rotational speed has a 
stopping power far in excess of ordinary 
pnhee handgun ammunition. Ordinary lead 
slugs won’t stand this velocity , $o the high 
speed ammunition is jacketed* 

Aside from being an improved weapon 
for police and peace officers, such a re- 
volver may be equipped with a telescope 
and used in place of a rifle for hunting 
game. A two-hand rest at a sitting posi- 
tion makes the revolver about as steady as 
a rifle. Dccr and other game are ordinarily 
killed at ranges of from 100 to 200 yards, 
well within the range of the high speed 22 
revolver bullet. Not yet on the market, 
the new type of bullet and gun are also 
adaptable for riot gun use and foi' small 
one-shot “personal protection” guns. 

'Many of the hair-raising stories that 
have been told about the shocking exploits 
of old frontiersmen arc sheer Action or, at 
best, greatly exaggerated. New high speed 
revolvers such as Miller's may make some 
of these old stories possible for the first 
time, but not even such guns as these will 
make possible the exploit that one old- 
timer claimed he used to do. This quick - 
draw artist claimed that in his prime he 
could put five shots through the neck of a 
bottle, pointed toward him from across the 
road, so quickly that the last shot had en- 
tered tho neck before the first shot went 
through the bottom of the bottle! 




T HE siorm-swcpt roadsteads of the Aleu- 
tians were never made for "happy land- 
ings'*. No placid harbors here, no capacious 
wharves or rippling beaches! So, crashing 
through gale- la shed breakers, the dories, 
skiffs and work boats go _ , * landing on 
craggy coastlines , , « handling ton- by-ton the 
precious cargoes of men and materials* food 
and supplies, that must be safely ferried 
from ships to shore. 

Ids a "destruction test** for small boats — 
and fot hundreds of rugged Evinrudes that 
help drive them. At many & tough spot* a 
few short weeks is long life for battered 
boats - * * but salvaged motors drive on and 
&n * * * peacetime products proving their 
stamina in grim and refendess wartime service* 



Today* new Evinrudes are being built for only one 
purpose * * . to help u'm ihe war* When that need 
is past . * . and you're thinking of buying a new 
motor again „ + just “ask the boys from the Aleutians 1 ' 
— iod from many another from! Ask them what 
they learned about motors* out there where the 
^ „ going really gets tough! 

EVINRUDE MOTORS 

5009 North 27 fh Street 
Milwaukee, Wisconsin 

Mwvrt pf Or Trfdk, 
PeUr&tifttj. 



EVINRUDE 

OUTBOARD MOTORS 




lUf Every War Bond you buy helpi meed 
America 1 ! Victory, then, good falling ta you) 



MARCH, 1943 



175 





The Longest Road in the World 

(Con finuiidjhom po^e 31) 



Are there sufficient supplies and service 
facilities in South America for large-scale, 
long-haul trucking? There is oil in Vene^ 
zuela* Colombia, Peru and Argentina; Ven- 
ezuela is the second largest oil producer in 
the world. There are large quantities of 
asphalt in Venezuela and Peru for highway 
building. There is rubber in Erazil T Colom- 
bia, Ecuador, Peru and Venezuela. 

South America has a population of ap- 
proximately tMJ million with a vast pool of 
labor available to maintain a fleet of trucks 
and thousands of miles of highway. 

Materials vital to war production are 
available in many parts of South America: 
chromium, manganese, cocoanut shell char,, 
mica, niekcl T quartz crystal, quinine, rub- 
ber, tin, tungsten, magnesite, graphite, dia- 
monds, and vegetable oils. Long distance 
overland transportation of these may be 
several times as costly as peacetime ship- 
ping, but the safety of lives, ships, and car- 
goes and the greater dependability of de- 
livery during wartime might well justify 
the higher costs of trucking over the Pan 
American Highway. 

Asa partial solution of the shipping bot- 
tleneck, critical materials could be trucked 
from Argentina and southern Brazil west- 
ward to Chile and northward through Bo- 
livia, Peru, Ecuador, Colombia and Vene- 
zuela to seaports (in the Caribbean Sea or 
to the port of Buenaventura on the Pacific 
coast of Colombia. From these ''ports of 
accumulation,^ ships could take the short 
cut across the Caribbean or the relatively 
shorter and safer Pad Ac route to North 
American ports with minimum exposure to 
submarines. Another road will connect 
Cali and Palmira, Colombia, on the Pan 
American Highway, with Buenaventura. 

Peru Eind Bolivia, too, are stepping up 
aux i liar y rua d conrdr uc lion. N ea ring cu m - 
p let ion is a 350-mile highway which will 



link Lima, Peru, with its eastern empire 
across the Andes, with a terminus at the 
river port of FucaUpa on the Ucayali River. 
Prom here river boats connect with Iquitos 
at the head- waters nf the Amazon, to which 
3,000-too steamers ply from the Atlantic 
mouth of the Amazon. Thus a transconti- 
nental Atlantic Ocean- Amazon River — 
Pacific Ocean river- road artery may soon 
traverse the widest part of South America. 

Ships crossing Hie Gulf nf Mexico and, 
Caribbean Sea from South American 
“ports of accumulation” could be docked in 
the United States at Houston^ Mew Orleans. 
Mobile, or other ports, or at Tampico or 
Vera Cruz, Mexico, from which highways 
and railways run to the United States, 

Another alternate shipping route is from 
the oil center and port of Tahira, Peru, or 
from Buenaventura, Colombia, up the Pa- 
cific coast to Acapulco, Mexico (whence a 
surfaced highway connects with the Pan 
American Highway at Mexico City) or the 
ports of Mazatlam Manzanillo and Salina 
Cruz which are connected with the United 
States by railways; or ships can sail di- 
rectly to United States west coast ports. 

Our “Burma Road s? linking the Ameri- 
cas is close to realization, The few remain- 
ing gaps arc rapidly being closed. They 
can be, and quickly, if we can build a wil- 
derness road to Alaska in eight months. 
Eveiy mile of highway built and used now 
may save lives,. ships and vital cargoes. De- 
velopment of the Pan American Highway 
as the "Lifeline of the Americas” will prove 
of inestimable value in maintaining a con- 
tinuous flow of materials to United States 
war industries and a return flow of essen- 
tial goods to the other Americas. It would 
be a lifesaving artery if the Panama Canal 
were damaged. And it would remain as 
visible evidence and perpetual nourish- 
ment for our “Good Neighbor J+ policy. 



Saving the Air Force "Rejects” 



{Continued from page 77 } 



Dr, Strong continues: 
iH The young men that we are pulling into 
the air services today have lived their lives 
in an atmospheric pressure of between 14 
and 15 pounds to the square inch. We are 
going to require that they operate efficient- 
ly under an atmospheric pressure of per- 



haps 3 Vi pounds to the square inch. Some 
of these men have been out in tempera- 
tures of 30 degrees below zero a few hours 
at a time, but we must think of them oper- 
ating efficiently u high-powered airplane at 
50 degrees, and more, below zero, 

(Continued to page 173) 
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Better Built 
Lower Prices 



Cnm 
ITS 
ind ip 

jft]] papular Bvndila, cmvEW round. Light. Eivifi, mfn. 

utrontz and rfilrubJc. Miiny caLur Mien hi no. Hong, 




BttothUh \ i n . 

ift, vimil 




Krwt eajripIlKic Liui! uvizr ofF-axcd, p,t read Enlwuiy-dfidnE 
price*- 






OubttrJ 
BhIi 

THOMPSON fiOATS NAI^F PULI. 

SPHAlf MILS, HECF FA3SEHGFJTS PEIf- 
PCCTLr DffY AT Hlfif# SPEEDS 

$£v^N MOST POPULAR 



SAIL BOATS 




12 ft. QLYMPlg _ 

I * 4. tt. 5H1PE , . 

I 6 ft. COMET . , 

IT M. NATIONAL . 

1 E Ifj SEA GULL . 

19 It. UGHTHINC 
Si ll. RED HEAD , 

Ttw-nc bcuLtK arr rnmiplet^ with 
siiil., mii^t a.rtd rising- nt prices 
HUMed * twyc. 

CATA1QC FVTCG-S4VE MONEY PROMPT SHIPMENT 
J^d £*+«?<;(•* l! r i H fctn\i q/hoat jfovi sfV ?ttSrrcMfd in N lif| 

— +TWO LARGE FACTORIES*' — 

THOMPSON BROS. BOAT MFC. C 0* 

El 3 Ann 0t. f Writ*!* I ]]J tlmSt. 

PESHTIGQ, WI3. lEijW PtO£#\ CORTLAND, N. T. 
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BFFA/R 70 YOUR HAIR Wi n c better 

JooJung; laair? EmbaJUHStd hy falling dandmEF, 
itching scalp? Then try VJTAHRUSH new ckcElic 
driven scalp btusEs that gives your scalp a vigorous 
find invigorating 'VuELout" in. just tlir^e minutes 
of mn. Cleans scalp. Stimulates blood supply. 
Restful. Fkasanc. Wrire /winy for complete in- 
form fit ton and sfitLsfacrdon-^Liaranteed offer, 
Herghey Mfg. Co. 161 South la SalEc Sc., Chicago 




HOW 10 RUN A mm CUTTING LATHE 

Thijr nuumMl wllL I'aiJifctr yyii to -iLiuL-E- 
^Uiinl the modern in^liLt-cuttLnR; 1-ilh*-, Jl - 
fia.rt.-i :iti<I ihrir luMtLiiTLn . . , (,;> Il-;ilIl 
I jiu Dr^t'ur care of n lath* _ _ _ t ■■ ^iijiin 
lh(-- jti- I rLijliai j.r r?f ci^uri: mprli-rn hi tin 
Eco]^ jltiiS Imw they «holiLd ha sat- up; 

mFlhoit.9 ijf li 1 *L* 1 1 ii 
v.-nrfc. find Mae \w- 
fiirmnoae *T Cbci ljhsSe 
I.lLI :• i ■ i - 1 - l I - - : - . Th i> 
li.:inu.il I-. i>m»:i>si; mn. 

nltv rninr-ral'. 1 in Its 
tool- jcrl i .<1 1 1: ir chares. 



SHELDON 

MACHINE ECk, Inc 
■llfri ti Hr.u. tivm 



HOW TO CHOOSE 
A GLUE 



Don't thick that there is any one glue that does 
all gluing jobs. Here are two simple rules to foliow. 



RULE 1 



USE CASEIN GLUE: For all interior 

or pro retted co ns true tio □—I'urm ture* c r Ai l n nts , toys, 
laminated trusses and beam?, interior wall panels 
and all types of M odd jobs”* 



REASON: Casein Glut: (CASCO) is easier, more fool- 
proof to use than resin. CASCO is "self-bonding / 1 
needs only moderate* not extreme pressure. Has 
"filling action*' on poorly fitted joints. Highly 
water-resistant, withstands any interior conditions 
except extreme dampness or mold. Used at any 
temperature {above freezing). 



RULE 2 



USE RESIN GLUE: Where a water- 

tcof, moldproof or stalofree glue is required 
oats, outdoor furniture* screens* in damp base- 
ments, on thin veneers* etc- 



p 

Di 



REASON: Resin GIllc(CASC AMITE) is completely wa- 
terproof, moldproof, stain Free. (Resin glue requires 
well-fitted joints, smooth wood surfaces, positive 
clamp pressure and workroom 
temperature of at least 70 " F.) 

CASCO Powdered Casein Glue 

Meets Army, Navy and federal 
Casein glue specifications. Highly 
w r ater- resistant. Colt} water mix. 
10 * to 65 * at hardware stores. 





CASCAMfTE Powdered Resin Glue 

Meets Army and Navy specifica- 
tions for life floaty truck bodies, 
other field ecfuapmenb Mixes in- 
stantly in cold water. 10 * to 6 5 * 
at hardware stores. 



FREE 



GLUING GUIDE AND 
PROJECT BOOKLETS 




CASEIN COMPANY OF AMERICA, Dept. PM-343 
350 Madison AvciHfo, New York, N. Y. 



Sene] me the liter. tutu checked. 

P] ■'f^LUING GUIDE", Cumpl etc directions for bochelues. 
Over 30 home workshop jab- 5 . 

O J"CASCO PROJECTS 1 '. Dr scribe a 24 furniiurc project 
by nmous Anifriwn How to bci fice 

□ ^CASCAMITE WATER PROJECTS", Describes 12 rt K w 
hoar and waiet projects by Wm. R Crosby. How to get 
rrcc plans, 



NAME ... „ 1X 

Adds ess . __ „„ 

2^— Slide mgOft dn penny pasltg rd" 

if in Fopvtar Mecka-atcx! 
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AMAZING NEW DISCOVERY FOR 

WOODWORKERS 

A MIRACULOUS new discovery in eEectro-dnsnustrjr 
now opens up untold pos-ubifities for the home 
crafts/emu. * , » Mdulizcil wood! By rr easy, simple 
three-step process, you can row permanently protect 
itn d iirtistically beautify any and every wood object with 
a heavy lifetime coveting of actual metal. Coppercla-d 
Astray Rurnishcd-CoLd Cigarette Bowes, Antiqued- 
Bronze Book Ends, Gleaming Silver Airplane and Ship 
Models are but a few examples— every one a getmina 
work of 0 t(, a masterpiece in ipctal-aud-wood you'll be 
pruud to allow your family h relatives and friends I 

UNLIMITED DECORATIVE POSSIBILITIES! 
Solid Surfaces, Beautiful Inlay Effects ! 

Nothing you've seen or ever tried compares with this! 
By means of an altogether new eiectrofylic method of 
apptyiPK and binding metal to wood, you can achieve 
remarkable results the very first time T , . A I-ayer of 
Metal So Strong You Can Machine Buff It If De- 
sired f Rich Burnished Effects, Dull Satin Contrasts 
Cm learning Silver and Gold Overlaynaf Initials Flowered 
Designs, on Fine Filigree Work and Intricate Carving, 

COMPLETE INSTRUCTIONS SENT FREE! 

Here is a fascinating sparelime hobby that can be prof- 
itable as well. Just tnink! , , , At a cost of a few cents 
you can transform an ordinary box into a jewel Case 
that would anil in stores for as much as five dnl tarsi So 
why not be first in your neighborhood ? Iton't delayl 
WRITE TODAY FOR FREE INSTRUCTIONS! 




WARNER RESEARCH LABORATORIES, Dept, W 3 
21$ W- OHIO STREET * CHICAGO, ILLINOIS 



HULL 

STREAMLINE 
COMPASSES 

*ri.i JimurtE Ulu re? 
j 1 1 l h ■ ] ■, - urubduM i.i.-'.'i! 
ehi n health ft I 

□□Hr. Which pigtail 
iiij?|iLi.mUiiii unit tFUTCTSu t5i-L L nwi^ dilflrult turr:iin. 
MULiiiry ru-i] n i r<j n i 4 . a ii L liiLvtf ‘jlucipL-M Lh-e- vt 

I Sui t CudiJjhehvb tut ^MLLan-n tor (tau dtnthft 
HULL NIANUFACTU 0 IMG CO., P. 0, Dor 24GD3, Warren, Oh I a 



Slake Bells, Pursea* 

Gloves— many use- 
ful thin ft a with 
leather. Eaiiy to 
a^eemble. Prompt shipmcnls, 



IEATHE 



HEADQUARTERS 



Scud 



1 




!0 eeiUK for lG-pugia l'Ji L a Log. Write today. 

J. C. LARSON & CO. 

lift No, Wjcker Orke. 



lliLTiy EiMfill |i^ij Lri r ;li 5 tni funned Without 
di^n. Li i ne-cueney M ,flQJ r 

mth M-ACFtn I'rectai^n M ftchl 

Bi'n-dern-i nmltai, ji Living 

Itu.ij'. Jiiid Critir.n.1 M..ii.i>vb.iU. for cut* 

aIujc, ' MhIuI ] H j n I i i 1 - i L j i i.lt Vl'IUwaut IH-ujT' an 
yn-ii r buHiJicxM InllfD-rlic-iid. aw ImJiculc: 
ehkjjlujed in Wur prnd urt i uid. 

o 'NEIL.IRWIN MFC GO ifilfr.fi: 



''All of us on the earth's surface are mov- 
ing through space at the rate of a little 
more than IS miles per second. This has 
no effect upon us because the atmosphere 
is moving at that rate with us. Perhaps a 
number of aviation candidates have trav- 
eled in automobiles for a short period of 
time at 80, 90 or 1U0 miles an hour. One 
has to think of those things to get a rough 
idea of what may happen when, in an air- 
plane, the candidate assumes a speed of 
300 to 400 miles per hour, perhaps more, 
at atmospheric pressures ranging from 
14 to 3^ pounds per square inch. 

■ E Thc effect of high-velocity diving and 
the centrifugal force of high-speed turns in. 
airplanes have caused many crashes in all 
countries. One need not be a specialist in 
medicine to realize how important it is that 
we maintain the highest physical standard 
in the young manpower for this work, ,,, 

Often a candidate fails for no other rea- 
son than that he is afraid he will not pass 
the examinations. This fear may have such 
a disturbing effect on blood pressure and 
heart action that the subject may be un- 
able to pass a routine physical test. In a 
case like this, psychoanalysis might be 
worth whilc 1 to permit the candidate to 
voice, and thus rid himself to a large ex- 
tent* of the subconscious fear. 

With the need for fighting pilots so great, 
and the necessity for maintaining high 
physical standards so important, the foun- 
dation's task of salvaging men for the air 
services assumes real significance. 



Air Depots on Wheels 

ilC&ntimj^d If am pogg fl3) 

ert, jungle and Arctic* a half-track truck 
which can negotiate heavy going through 
sand or mud* must be used. All air force 
vehicles carrying gasoline for the air forces 
are equipped with gasoline segregates 
which eliminate water from the fuel. 

A lifesaving unit is the flight operations 
trailer which has mechanical devices that 
make it safe from gas attack. This trailer 
provides all the principal facilities found 
in any airport operations office. 

Using all this equipment in more than a 
score of combat areas are ALr Depot 
Groups and Air Service Groups, mainte- 
nance and supply units which can move 
whenever a combat unit shifts its position. 
The Air Depot Group performs the heavier 
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repairs, hcncc is equipped with a vast as- 
sortment of vehicles and machines that 
form an ail" base several miles behind the 
combat unit* Between depot group and 
combat unit is a service group equipped to 
perform repairs of less serious nature, 

At the outset of World War II + it became 
obvious that the increased speed of mod- 
ern aircraft and ground vehicles must be 
matched with increased speed in supply 
and maintenance units. In the early stages, 
the United Nations placed largo stocks of 
supplies at largo bases. In some instances, 
these stocks were destroyed by the enemy. 
Since operations now are worldwide it was 
deemed necessary to organize many small- 
er concentrations of supplies operated by 
mobile units. With the idea that these 
units would have the four purposes of sup- 
ply, maintenance, repair and salvage, the 
name of “Air Depot Groups” was selected. 
Many depot groups are in the field and 
in training. Each is complete, being com* 
parable to an infantry regiment, and ready 
to see service in isolated areas at consid- 
erable distances from major bases. 

After a period of initial training at one 
of the big air depots, the group is moved 
out to a “Staging Area/’ where training is 
continued under wliat approximates con- 
ditions in the theater of operations. It is 
contemplated that this stage of training 
Will include the repair of airplanes and 
engines of different types with the block 
testing and actual flight testing of the re- 
paired airplane, Many non-commissioned 
officer ratings are offered in the depot 
groups. In the training process the group 
receives some 20 percent of the instruction 
in military subjects and 60 percent on tech- 
nical subjects. “Graduation" results in a 
highly organized “machine shop" crew of 
over i t 0Q0 officers and men. 

Even newer than the Air Depot Group is 
the Air Service Group, which operates 
dose behind the flying unit in the field. 
This group is charged with servicing air- 
craft, fueling, and making light repairs- 
The mobile base carries supplies for sev- 
eral service groups and each group is 
equipped to serve several flying units. 

Without its transportation system, the 
Air Conns would be ineffective, Jacking 
any maintenance and repair service. A vic- 
torious air force is a Co-Ordinated machine 
of men and equipment. The machines keep 
rolling to keep the airplanes flying. 








EVERY MAJOR AIRLINE 

Endorses Snap-oil Too/s 

What is ilit: secret of the amazing safety records 
established by America's great 31 Hints? Got answer 
h , . * high standards of m ahtieaame! That calls for 
an army of skilled mechanics equipped with fine 
tools. And in, every major airline executives re- 
sponsible for main tcnance recommend Suap-QH lools. 

Says Carl J. Brock, Superintendent 
of Maintenance for famed Delia 
Airlines iF I have been using Snap-on 
tools personally for over 20 years, 
and that alone Indicates my high 
regard for these products/ 1 Adds 
Charles E + Bradley, Superintendent 
of Delta's engine overhaul depart- 
ed J, Bmtk fnent, "I have been using Snap-on 
tools since 1929 . . . in our exacting 
work nf overhauling air-emfi engines 
quickly and efficiently, there Can be 
no excuses* We use highly skilled 
mechanics, the best materials* and* of 
Course, Snap-on tools/* ^ 

Not only in every branch of Ameri- L i “ 
ta T S gigantic aviation industry, but in E, erodify 
every industry where fine tools contribute 10 Pro- 
duction- for- Vic tot)% Snap-on tools are Mpiug heat 
the promise! 




SNAP-ON TOOLS CORPORATION 

8062 -1 2Stli Avenue, Kenoshc, Wisconsin 
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AQUELLA STOPS SEEPAGE 



ofm£M( ^BASEMEN 




6 




Uitfae 

$&££$ o$ tf&ti/t flame 4 

... with AQUELLA, the 
New Waterproofing Paint l 

PREVENTS COSTLY REPAIRS. 

AQUELLA appItuLl lo- CQBjcrele wnUfl (tf hnscrarnt-n jumI brfcfc WPlSu 
"ji huu-bvif r-ijti^Ct F , i'j h'lLiif jiLiiUrjLLi-rjn. diunpii-c-HK Mr niiiinturi’, due 
Ic mill vr vUinr rendor® th^m TVATEttrEOOF . . . bi- 

CQ!T**& ii- fwrm-imp-nl pr*Jt of sbr- w;i,IL Hit HilrlilCif Ui 

wklcU AQUJ&L* Juih Lk-rii applied in ri-mOulh urul iNii funn. NO 
UliSTEILING! KCi P EEL IS G ! Mil FLAKINGJ Thv wn|l can bo 
tv ;i mLn-.I ivp ciatcdly and will iH^umi 1 Isnrdcr ^-i-lh each w.i> kins'. 
This hu"rv sw^iiil iJiiinl alEU ku-ilIh vm\U mF ttmnnlrf. min£ii h under- 
fcruuEid wcitKuIimpis -aOd *\i itfv rn^kih. «lc., ilk w-tll uu- wuLEu- £iibjeC-t 

to aUMLm, turn** nap liijih lupitiidity. AQt'lilLLA in * Wliitc powder 
f. | ni nlv iic-k |j: irt'i I hw dLhitSnj; with wiir-cr mhd <-nV> Fur- apnjiea by 
Ccalnr in aiuiily added.. LKJN T UEl.AT! ORDER TO HAY! 



nun yarn:-. 

Yiv.ir Eri-al [nli: h in^h . 1 fOP 
E-iafl'i i' i u ot Uj Gki-yoi" 



\'y R-uLLan [ahouE. ■! Ibo-.) ui AQ VELLA 
jtmithL Jtizcd w-n.lL. 



MODERN WATCH PROOF INC PAINT CQ. r Dept PW 1 
i^Tb iintfc flycnuc. Rorfcnf^iifrr zimttr. Mew Ywk, N, Y, . 

FIcafc- Pend st-h n uHiil jfnicluvfra ** Aquelln, for St. 3-5 plus |>nAE*ii* p 
C. i>. IJ. Fls-ane print. 

Nnmv . P ri4 + e . , hP + M + MtM< 

AddHU , r . , L . . L . . L . L , F , i - -l ■ ■ ffl b ■ 

City 



[make extra money 

L . _A . d 1 J. JlI i. . . . ■ ■ . . Li . .i 



*** IDEAL Lawnmower Sharpener 

NO EXPERIENCE NEEDED! 




Greater opportunity than cverl With few 
new Jnwn rtiHjwers available ihifl year, Ben 1 - 
k:jtia *rt r> L 1 1 mowcns bOCumeo more impor- 
lutit than ever. Sharpen ins and flcrvkfnff 
lawnnU-iwenj ift 
highly profit- 
ab La fill! r.r bp>ire 
tiinO work- An 
fan do L* sp- ^ 
ttiowrlt in tllQ 

JJtii hihliriJL-Eli'Tj 

make 41 filmple £n1- 

JlL«&ni£Tit,n ilirt IdcAl 

nJiiiTj!i?r'A any muW+'f tiv 
I wrlec-t erisc in IB to 
3£rt mknuFey. U s kL u. 1 
c]iriFf;a ?t tu fl.SQ f« 
every k-ih! CiLElomerH- 
LuLL Their JrSendfl. Re- 
member. ^0 EXfEHJ- 
ENCE NECReSARYl 

Send for FREE PLAN 

FTF.EE 2-3-r-njcc rinik Edbk yti^i 

to net plenty o( job r: how Lu rp apen Ufi 

jshop" Id yorif own hsAMment or ppriisL-. 
FtoELEj far L-ilh^r purt or JuLL lim^r ETAK^f 
MDW when jluntand far SERVICE is 
Jn yeata-l 



II 343 Bill STREET « PLYMOUTH, OHIO 



Jungle Mechanics 

(Continued from page 71) 

hide behind the nearest tree. The rhino 
can't rely much on its eyesight, but its 
sense of smell is acute. Infuriated by the 
human smell, the rhino drives toward 
Maiata’s contraption. With its terrific 
horn, it jabs upwards against the network, 

But, instead of being thrust up through 
space, the network falls limply upon the 
rhino's head, sticks to it. envelops its eyes, 
nose and ears. Maddened, the beast hurls 
itself against the nearest tree. But Matata 
has run behind another trunk, and from 
there lets out a shrill cry. The rhino turns, 
charges again, hears a ciy from another 
direction, whirls, makes a new attack. 

The perilous game continues. But Matata 
is light and agile and experienced. The 
brute is led on and on, with terrific impact 
knocks itself against one trunk after an- 
other. Its energies become spent Finally,, 
exhausted, the rhino makes a supreme ef- 
fort, hurls itself against one more tree, 
reels, crashes to the ground and can he 
speedily finished by a stab of the knife, 
through one of the few soft spots not pro- 
tected by the rhinal armor. 

Matata J S native cunning, the knowledge 
he has inherited from his forefathers, the 
inventive talent upon which he must rely 
to survive, have triumphed once more. 

Fighting the baboons is different. They 
come by hundreds, storm a granary, gorge 
themselves. One can catch or kill a few t 
but they are too numerous to make any 
difference. 

But the AVambas are not easily stumped. 
They have noticed that the one and only 
thing which can rout baboons in panic is 
a snake. So they kill the biggest snake 
they can find. They trap a baboon and a 
dozen men hold down the snarling beast. 
Befoi'e It knows what T s happening, the 
head of the snake is fastened to its tail 

At a word 3 all the men let go. The ba- 
boon leaps away; the snake, naturally, fol- 
lows, The baboon runs frantically, climbs 
a tree, swings from branch to branch, but 
ihe snake never lets go. The baboon rushes 
toward his tribe + screams for help, and at 
sight of the snake all the other baboons 
flee in terror. The chase becomes a race t 
and before it ends the tribe of baboons is 
far away, never to return to the place 
where such extraordinary snakes grow. 
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ERW Hydraulic 
F reseda are built 
in 2 rL, !>U and T-u 



KRW ARBOR PRESSES 



BENCH TYP E AMD 
HYDRAULIC 

NEEDED IN EVERY SHOP — SAVE TIME AND 
MONEY — 0 0 BETTER WORK, QUICKER. 

No fill OP is COJYiplele- without a small arbor pregg. F rega- 
in E and gquegamj* opera Non a uan be done better and 
luster On a KRW Arbor Prose, fjioj? UtJiri^ Yise and 
sledge hammer methods— they generally deliver gppLVs 
work in the end. KltW Factory -To- You Frieda kL 
you greater value for your money. Order to fc - 

KRW Bench Type Arbor 
Presses, 3 s-Lrei 

No. 37-F % Tun, *13.23* 

Nn. 37-0 1 Ton, *2 3 . 03 + 

No. 37-N 3 Ton. 5-33.0O* 

apririw F.O.B, ArwikP. Jf. V, 

SllChtty !ii Ij; iic-i wcii nf Ttai-Scfccc . 
g Lunii I LLijki t;i-| i , iI 



in 

ton e ifes . Pricea. 
start at S19S.O0* 



K. R. WILSON, 17 Lock St., BUFFALO, N. V. 

Builders of Shop Equipment for ford OvQlcrt Since 79f 6 



REAL ENGINE VALUE 

The G - IT. 0 ■ in 2 L ]:iL:LLLi t nrr i 2 flsr.il haC nri'iiiir'! 
that really opcr:Lto«- Over io.HlIHJ .hiJlI Iel 
ttlB l-Fl&t year. Noiv is yrt- nr nliAruw tn hny 

the Nt\r Improved I5N13 mode] f<T IP.ttj. 
jibwTMKly omplcfr wli.ti digit, coikIitimt. ylu^, 
UsattlbCtlOIB, cm. PlflUy bvwll BhlhEcH 4«-n.l rpiuly 
Uj E-un. For bfc&IA plUUOH, IrtLdlEflt cam, etc. s^end 
ijnly si - — Stitppvd Celtic* V 0. if, SffFM tiat/. 
2& Jld /nr FltER rtrrUi&j- or Gc for JlHMDfr ■ftJfJ" 
loo ofttuntfrvbt oj J 7 L i 3 jvt, ixwt and toBiy b dwtf. 

GHQ MOTORS De.pi- IK, *D Eitl *1 il h New Yorfc, N. V. 






^fiid i.nlj 1 1 .IPt-i I-l-i f pk!': -.mfl fur 
LiLiiiLiiii & 1 / 1 1 . 1 miJp strip r in.* l.nU.-.i ..| . .-i , 1 -i.i 
I ukIf. ... .■•■ «■ ■- , in+lr u *sinnp. nU*. C". I.i- gj. l> i i- ■■ $ I [ ' 
TLN.l wiihinrt, kniit-r. n. ]'■ lundcrl 

IllC. ■!■■*.. ■ - .*■ ■!■! r,V Ml .. - I. ■ -*rkf ut 

u-r.^.-VI I r., , 1 

Iwif PatplET |D4 Ef|Hl*pH SbnolJ Oa a Qpi 

&e-r.:i ft* -l-vt Fh>I CkUj- Un iL li y*i| i.m i, v t 
HU>F|£>d nifei J«l BP"*" pHlIrtd rhiwlfr 4 # *&l\ *5 
fcw™i./ to yciur nt'im Pt* tw>l ud ^a'lt 

refund your inODPV pT.jm-x.tiY, 

firaJipi: H'i .r-r (■■•■ tilrrnl^w, 1 ir. 



Fjr I" to If" Metal Laities. Build H Yturitlf. 

AX ImXi ■ TirFi 1 L-u-r.E. grinder within, vuui Jm L Hli 4 . TOU M*** / 

3/5 by nil^hiiiK .jiir k#m>marhinFd cuLiu^i- uU your ‘1 ■ h A 

hlil. J 3 I. ! IU>N l.iiidlM I 1 . La.Ur-.df hiid riYr'iivJ HilkJiiiE. 

A-rcalnr !■■ iHHI. .^. 7 . L i r r ■*. r ii »i-li r.i J v iilifiiinnJ. Oimdp nflj 

mil***. pialL-KF. OhiM «-d«. i-l-rrl w nult kflrj, ln^ r-nlrri. f 

Rhmrpvni rifa-rfi-,.. -Uli'>-i .. IIwa r.rrnme :nn^| WjPl 

fcaj-j pvJn^T. -tevf« Of ■ - h-i. (-,r wnrli pIiuiii, 

C-l-' .cev gunlilnO HiOi.- Vrlltf 1 »r F-U^K di.iiLrjdiKl fL-ldra* T S ftrfB 

„ii-l ftK-r li-t id ^ijjijieaeuuiry no mi. >«ur 3 ».lIh. 

Huron IHtihMf A Twl Co. P ihpL B. Yilt r Hlkh. 



PAINT STRIPING TOOL 
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N EW Grinding Attach men! 
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PROTECT YOUR TOOLS FROM THE^t 

Vi riL-^ warlli rslii-Lrir**: j unriumn i>r-ili:lilcn 46 ' ird- 

r-#i s.r.H l.r.i rr. ic-.:ln i.r.J ii.iLi umr :.l.> *>r hnjr n.'i:-.L 
udLC* wr|ci||( ■ n ;■ .e— r '► ilii |H >; * j ih- il. ‘J Ij*-jh 
hi.nd - lir-pfe !. '■ i:m ■ I- ■.<■'■ -. 1 - ■■ ■ 1 h ■■ ■ : •- 

Caniplvtu- Old FH 55 , 5 fl-— PfEp-Jl : Ar^^lKtfr 

rpm-M "IE illlii«l.r* LphI rir -i!.r i:-r. Wr iln Ivdi^i 

Aftri 0 ' 3 RAF FFH.LO.^?S,l,S 1 fcrk Sf p Nrttia<l^ 



H*»|iJ. ffart ar»if hH*p 

in unhxiiilT’ |:Im^e-v 
CJ l*i|ifP-i*r infLu-Lily j^lr.iF^J 
t> hLn'HlV d r .l inn. 1 1 H I IIIE 
*■ - 1 1 nut ail wiy wl.rn r .:-1 m 
linfe. riruL rni ! ■ : r 1 .■. I s- tlir’i- 
vlii hisJi -=>nr.J iLar Hm 1 h| 
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No More Damage froni CQvidcnKiMon or Swearing Pipes, 
Wafer S&Tf ensrs, TonkSj WoFIs, Ceiling; and Air Dufts 

A SURE CURE — Thie etaneaEirtnal 

|t 3 amtic iiurk rruLtinK nr^vcnbi rnmhmsjnlion 

ilrip from met-ah concrete, brick, wood, tdaa- 

ter OF co-Hi pa.'iM LI Jdjfct ^i£rfact:tL- Pcrmnnenliy p rc-C-p-r Lh pncinl 
ugalnit Tuat and corrosion, thus prolong nr life of SJJe^e* 
tanks, et-c. Forma a muid-LLirc^priJLif, snsulutlnn ty[K? coat- 
pnjS. Apply with bruah, trwycl or spray. 

Etn-cco-like finish reduirefl tLrt rnjLJttt^nancc and can ho 
in ted any color. A jcaLiori eovere about 30 feet of 

0 , 1>, pip*:. OuSnOH in 1, a and fi”- j^a.t]Ok1i Ll ru itih, 

Uet siL Uarciwure, Fiiii:ibtns t Mill Supioiy [ r.^ nr senii 
51.00 fur I Kid, pf^iiiLld. WNIfr 1&r FiPfi* Handboeik. 

1 W MORTELL CO. H S 21 Burch St., Kunkakee H (IL 




OTTAWA 

SITRactor 



SAW 



Ug 

f Fit* resr power tuke-off shaft. 

Drive thru £eai j reductiorh. t6dh. utrokc, fffE:E Q- ircu i 3F 
bbde, EconomicaJ, hews to profit, and Prfcci Uit 
OTTAWA MFC, CO.r 1027 Forfrtt Ay^nur, OTTAWA. KANSAS 



Get this Handy ® Inl^ D IT H 



Ohms Law Calculator! 




.OH 



JF - ; Sulvca say Okm h 4 

1 r___-^-l ... i LciW rn>b]»m wLCh 

. ^ .f -■ ■■" I tific- a-f thfl 

! ^lldo. nd 

_ Ail vnJiWJI sLirni-t 

rc-JidJajS. Snulk'j. nn two sSrtB-fl 
Cuvet lisa rtilFIfu -uf cun«nLa, resist-- 
nnce*, mtt and vnltasea I’-nm-nnHartlj* uEt'd in 
Rudio and ELectriesl Wnrk- SI tv iV**' $ 9 th - 

Sortd uvdy 10c In 44lh 14 C4v«r tO*k 4f ti-andllfiu- 

a WHITE MFC. CO, 4930 Flournoy St, Chicago, ML 
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VOUR reputation as a sportsman will lie safe 
* when you get this TOO page book, ram-pom full 
of hitherto unpublished secret methods for cram- 
ming your creel and garnishing your game bog. 
No time warn tripe, but swell new success secrets. 





Written by Murk W« Burdin L'aiur, fn- 
np'is Bpnrlnjn .1 n f ttuilLnr, cdilur — r-LH:- 

C in I Ip f--.r lltHiRinjni H ii I iHh- i L\i, . 
fim- A'hii^rlTwiir rL i ilje sji-r-r - 1 n : i ■ - ,.u> 
iiJiDTvr in ElLu^lHcinU? Anu-rir-n-n 

iJjKirtrtrtaipn- ^ij K wo V\Vi'i ^11 juu - Mir 
ftjtrdiLiadljiB U H |] jjijj- ■ iu 

iilicl-j S 4 i.pi, hilt 
wfl ^'Si fcflLnS y-nb 
tliid “N-ifcijin-liin 
I? totpc t □ P*’ r if 
PQi wiSl ETudl 1 hm 

cnupiin -Si ml rHtJj 
aiLP thin dihu. 



HODGMAN RUBBER CO. 

Dspt. P, Framing ham, Mfllsachuie-ttt 

Hare's my rfjfna. Sand ms "SbcibS , s" + 






BOYS 



TJEItE’ft jour opportunity Lu 
11 tiVrn yuur rhoiM over 
Lino S,W&\\ |prizft&. A El 1 1 < D C- - i. I J H ■ 
cfiminfl nil Iho prize* you 
waiit b you, etui in&ke MONEY. 

Don't wait! Re^iri pILLa^ np 
tTlih IH-OiUri JLV.JLjV II 

aasy] .Ul you need to tlu Is 
iii.-iLvc:J i CcJUtr's Magazine (ohm 

uf the i jLLNrit- ji^EmUir M epklh , -’i 
Lel AmerJca) to raguliLr \u-- 
iomars- wliuin you tfnflJti in 
your neighborhood. Will not 
interfere with tchonS. N3 :iJ L 
l he crjupou Lutlny nrid ta -i- ’ 1 1 
star! ycu^ 



CET THESE PRIZES WITHOUT COST 



Mr. lira Thayfer. Dept. 067 

Thu Crrj wl II CuIIIui P CD. 

5p I I ni^ riold , QJilO 

i>f-iiP Jitui Sihll mi: carnjnj^ MONET unJ PHIZES. ; 



NAUG AGF | 



APDBEBS T r ■ 



C1TT . . . 



STATE f 



The Battle of Brains 

(Continued from page- 5 ) 

pounds; previous machines of equal power 
■were two stories tall. 

One apparently minor, but tremendous^ 
ly important step achieved by this com- 
pany was the substitution of plastic fuses 
for trench mortars, which saves a pound of 
bar aluminum every time a mortar is fired. 

One accomplishment of General Electric 
was the reconditioning of the propulsion 
apparatus of the submarine Squalus, which 
sank off New England. Raised after 16 
weeks under 240 feet of water, the sub has 
joined the Pacific Fleet, and under the new 
name of the U.S.S. SaiHish, has torpedoed 
and sunk a Japanese warship. 

Explosive rivets engineered by Du Pont 
are performing quick repairs on damaged 
planes; Mareng cells, rubber tanks engi- 
neered by United States Rubber Company, 
arc turning ordinary freight cars into liq- 
uid carriers. 

Other miracles of engineering are being 
conducted in the reclamation of metals and 
the development nf new one$, in building 
construction, in straightening out kinks in 
assembly lines, in the production of new 
and more deadly weapons. If you get some 
pleasant surprise in the trend of this war 
during 1943, much of the credit will be due 
to the engineers who are fighting a valiant 
battle of brains. 



The Army's Giant "Five-by-Five” 

(Cpritimicd from page IS) 

The entire project including grading and 
roads, cost about $70,000,000 — enough to 
build a battleship. 

One interesting section contains the spe- 
cial suites of Secretary of War Stimson and 
the General Staff. Here are fine offices, 
dining rooms, kitchen, sleeping quarters 
and the only passenger elevator in the 
building. 

Already the public is asking what use 
will be made of the building after the war. 
It's anybody’s guess^ but those best in- 
formed believe it will continue to serve as 
a federal office building and possible store- 
house of archives. Right now the Pentagon 
architects will admit only one fault In the 
building — it isn’t big enough, Vast as it is, 
the War Department cannot squeeze all of 
its workers under the green slate roof of 
the Pentagon, 
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Now Working for Unde 5am 



Asnerka wm neunls get lir c-^El ill the Lar£c 
WITTE fin; [ury. Xkompl. * ki pnit-nl Fivc-n la 
3iii: : i piT -eiri t ?■ Ailcr , vLcE»n - h tlic-it fn- 

Imoilti PiHi^f*].-Briiihcrji will h.£;lLn be ii-ady far 
A W ]TT hi Dic-ne] is wartb waitinfiC for . . . 

WITTE CHGIlTE wnEKS 
174 J Ggkl-rstf fflwa.. K.i,n.|Hii City. mia. 



New, Redesigned 7-Ft. Super CONDOR Soaring Glider 

&lKmscrr lfir.HOr ILJ i:1i Li, lUAffi ETiCUfuL LlbL'Fr WTHlnirflliHi hirn-ilitlL'd. ft AA 
EbsIOT thiin n^Ef til- tUfl-iL ^fara fm- bnuFPL Kkt VE-HOIS ^ 



Eaglet 



necenrwry 



These 



Sure 



Build 



ro 



ew 



t dealer cent supply you. 

Iff erfr# 

51.00. 



wdv* direct. Enclose 

on o-r dv*£ for than 



Send Sc 

fat Catalog 
jfnone free) 

3-Foat Famous Wot Models 

Kit TJt — MesBerschmitt ME-1M i Kit T7fi— Bell Airucbra 
F-39; Kit T77— Curtiss P-*0 Kit TflS^F-36 

"Liffhtnin^" ; Kit T7E-43awker |l Hur- 
b-icBRE 11 ; K?L TiJi — F-3f rn 

,j ' r MuE.tanff”..... u . r .. l .KR-ch only 

CLEVELAND MODEL 1 SUPPLY CO., INC.. 4S0BC2S Lorain Ave , ClovElond, Ohio 



The FOLEY 

5 AW FILER 

J* Lia u« Ly 
U. S. Arm*-, 
Navy, A.Ii-'F&tv*', 

hui nir-mi*-. r,f W^F 

4131 rt llianuftH- 

Lum.S- pliULUI. 



ICTORY 



Foley TVLC^I 'm | a-P' Lrwmn** ^^.wlnif vn-HliLrlriii 
2.3 ■> [■■ 4 DWf, in E>ln n I *■. ins]!*. f*ntnrk-H. Th.lH 
csNE i - 1 1 ■ - - 1 1 1 nr filet fliLV ulnsf. band nnd h*iMt uwk 
hi-fi i-t iiiim |W Ihihe huciEl Ukrai. Th m Foley 
JklknkT tLmc, uven JUnn arul r^i h^-n ^iw Jixif-^krtK*- Ask fft-r- liu-r^ruTO 
Oft hUflinbfti 5 i-LLktTh-U' 3 dr C-LM7 |, r |vi* immr sihE yailT pirtil I Lyfib. 

FOLFV MFC, CO-i 316-3 Fokoy UldR., MlnnuapoU*, MPpIH, 



SUILO THE BIGGEST $1.00 PLANE IN U.S. 



AGENTS! 

Glass Enclosed 
Fluorescent 
Fixture 
with Two 
14 Wott Lamps 

Make hiy money erlliitff this 
sturdy Class JS-rtctoM-d 2-lisht II 
wiLtt Fluoreecepi. Fixture. C. E» 
Hal [pst.H P Hy(?]TB*lb I.amua. Nicely 
Ssa.ck-r-41. Tiiia will he the last lot 
"for the S>u ration," Every sale 
pntfl in your pocket. 

Finest vrVhie In our hiatE>ry! 
1IURRY] Wo Tranipcyta- 

t.Erm on all orri^ta f of FOUR or 

more flitopcol ifeui C.OJ3* 



Dens — * He% 

Dfftctfci— Smd) 
Stores — JCitcfrem 
Offices, etc i 

The RONLITE C0„ D T 100 Fillh Ave., N.Y.Ctly 



AGENTS 

Mnkr itiiiiLcy KnJJnii: yiii£ir+-Hrout 

Ijjiip*, 3 ^-iCi-3D wait llltfi cfl c 

Gt-niko Flu^TT?«r*tt| LDnijyjf... “ rwH ' 

>EO watt L-smpiH . ..,..., ■ . T 
IN VVIIITF: OR DAVUOlit 
AOILt C.O.D. 



68 c 



Glass Enclosed 
Fixture sells 
for $9.50 
Retail 



C.C.P, 



to you 



FOR 



FREE 


■ HOW TO 


MODERNIZE 




WITH 


LOW COST 


POWER TOOLS 


1 


>* 

-nil 








* k 

gA& SAWS ■ JOINTERS i 


tATHfS ■ ESANO SAWS 
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B0ICE- CRANE CO. 



GRAY HAIR 
VITAMIN 

No dy» — -No driiE^ — Heir £r«w out In llitunl #1 M J 
Cclei In nlmoi-t nine- out of tc-ri 1«4t c-nvvs- Jaot rj rAV 

te klnff Mlat CAS-elum Panto thonaU: VI Urn In .0 mSh* 

aaefa day. 

■Why par S3. BO to SS.00 Ibf Urn- luitiobs ’'Ocajf Il*ir VUm-nln"? 
Stwb hrO MONEY. Juit -sr-Lid itacn i- and address. Wo wJ31 ±]Llp lO'l 
JO-tiiff. tablets ilOCJ rtajrp' Buiiplyk Tf-rnamT quality ColoLam 

Fajnfottirr>n4-r VLtmnin C-O.D, fin- 5i,bi f-uw l-ci'ilh c;;«:lt- 

pnt-nHl :'.d iTil- ^iLilkey as u«4 Ln Naeionn] Tc-ntn af maacy back. 
LI LEE PRaCL CO., 20i7 S. Michigan Avu., Dept. -B3, Ctilcafia, III. 



ARTIFICIAL ARMS-LEGS 



WRITE FOR FREE BOOK ntumtaff how 
armtc-BS rru-rh-n n i i; a. ofB4:ci Yi'Orkifrik fn.nn- ■AFlU 

e-FR., fUFfif-nters., ItibnT^Pfi hold TT^ul.^r PlfUfti 

jo-bn: haw ttioy Jc-c^l. Rhav-c, tiro:;.-; Ihc-rriKtlvi: s, 
pink up lasin! sind jsm ilLI objects, titrrj- lEripn, eto. 



® flc « To 



FREE/r flffw - 



01 Ah ARM- Kelmbfc illation hy CaHNKS t-m. 

UOOK £EHT Ffttt advi^L- Yvhntiier InteTeatff-d 

in. les ijt arm— no Dblij;atLan 4 Bi-nd for it nciw. 

CARNE$ artificial limb cobp. 

^rUr-WiliR 



Lf 



9QS-C E«St 13th 



Kansas City, Me. 



PVHS, 



FOR YOUR CLUB 



leaulifEiIIy Fricfif 

r-LfcS+ VKU- -TTiUTitH >■ nm i«ueIc« qT l!^i-r t»w mti h- 
i»f fm «NHi 4*^“-!- ^ -'S-l-H. rnwU i 

pl«1r "1 Kvrl»T1. Ch— fc J«l|rt. k.liUr \iM T (AM CTEfip. 

■ mitlp Qvil-ip t-»-kr f»r 44 >wr>- W.O.# M^ApI 



6 ASTI M BROS. 



BefrtBS, 



JfrthjileTjl.Y 



NEW PRODUCTS WANTED 

4 COMPLETE MANUFACTURING FACILITIES 

4 COMPETENT SALES CHaCAKIZATlOH 

4 POST WAR RUU&ENDLD APPLIANCES PREFERRED 
QUALITY HARDWARE. AND MACHINE CORPORATION 

— IcScAKH LAnofl Afafty 

5949 Hfl-RTH RAVEN SWQOfr AlfEHUE, CHICACD, ILLlHpIS 

VOUR GRANDFATHER CLOCK NOW^ 

IndlkhftiinihfHOP TESTED COPYRIGHTED BLUEPRINT, 

Tbf fe , uDi+-H«*IM'? HjkJ- i-K ui way- u Lhaiamjidp lmirv. Ol ME brinn PLAHH I ■■. -“ [■ 1 1 
i.nd iii.lv |iii'|. .ia Boob pricit# n.iny £ur fewat* »*l*hr Wr-.1 mus- Bf-jj £ 

utar, tuh* -rhlrn* M |.j T r-i:.r-| F ■hir-uic dkc bfeuNPlal **I*P!£I Iran#- N 

4,1+ifrrrt— Uu.|d h ,j^. r r „,|. FiMH, Hit hllf. H Ufl RYI 

HUCMfl L CHIME C4.0CR CO.. IHrfrf. If. CiltUribfl*. ItM 

Soy vom Mif it iw PopuFflr Hichontci/ 
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CHICAGO ROLLER SKATE CO 

Wintitf of WORLD* S Record’s for over 40 yoart 
4414 WEST LAKE. STREET CHICAGO. ILLINOIS 



/rant 

Youngstor 
ta Softer 

Keeping 'em 

Wherever fecilrtici permit — 
Be tfle ships, Carriers or in 
"CHICAGO" Roller Skales 



CAMPS 

- in Camps — on 
fWfli"gn lands, 
are keeping our 



Soldiers— Sailers and Marines happy and health y + 



5 KAirs 



OTthu duration 11 CHICAGO 11 Ru-ller Skates are 
serving the war effort *nd we‘re proud of it, So 
until NEW and iETTEil "CH ICA.&D" Roller 
Skiilci are made when it’s o>e' — over Share, give 
you r sk^tei the best of cane- and oit regularly. 
Sidewalk — Rink — Dancing- — Trick 
and Professional Ratter Skates 



500 Questions 
and Answers . . 



Send for new 104-page ‘book "5U0 Anmwm to Eee 

Quest Lena. Ih Information rm lumpy production* 

| fl^&rvninii fewtinp. transf erring. uniting, wintei 1 - 
iue. ete L , classified with aver BflO referennre. the 
ideal book to help any beekeeper get more from 
]iLh beeft. Write ONLY !>0 Cent 3 rmtpflii 

Also- 6 months" eutracriptien to 04-prtge monthly 
illuatraied magazine, "Cleanings In Bee Culture." 

| FulE ONLY Zje. t Offer ffuod to new readers in 

| United irl-Lu t-efs, Only A 

Prke list on bee Bupplfca FREE, 

The A. f. Root Co-, Bex "jG h Medina, O. | 




2 or 3 will produce enough 
tofcnat^sfuf the avenge family. 

New BURGESS COMBING 

laiirp^Saap 

TOMATO rapidly HJW8 to a 
hcighl of 30 US IS Qiavt 
on LreLLLR^ side of house of barn 
ora-an bush in HaneJeiL Bfi^ullful 
cHmson. solid, meaty fruits of 
best quality, some w^ishinsS 
uverilba. each, The most pm- 
(luct Eve of nil tnmiLt^c^ THnl 
for jJSe, postpaid, 

CONTEST 



BURGESS SEED ft PLANT CO. 

SIT C .Tr P <?41rF5BUmS- MICH* 



Suy you &au i if in Pop utar Mechanical 




a£®§£g% 0 

pr-pl- P ' t rfliM- 



THEY HAVE 1 
OUR CHART 



■anyone CM! 

nO THIS IF , 



OMAN ELECTRIC PLANTS 

ALTERNATING AMD DIRECT CURRENT 



V:-L"l by tr.fl. Al( Hr. NAVY, and MAHINE3 
nn ilLL LVnrti I I'ronUi fen* HOSPITALS, CG.U- 
MITIGATION. LIGIITINC 
EUKHRENCY ELECT 12 IC KlWtilt. 

ninNV MuBCLt; Irn-m 350 to 
2B.EHH W4tt* 

Any Vr.ie.v:|--— *ny Fi < L‘quviiCy- r * 

A.C, &r &.U_ 

WHITE ID It DETAILS 

D. W. OXAN & SONS 

1.07 3 Bflyiliiun Air-;., ’ll i n n-nrj p-'jl 1 -;- . M!| rtH. 



SPECIAL 

0FIER 

FOR 

AGENTS 



ffl-l un print a 7 ''»: 30 ,r itl-DWl hOW to Ptn-d lpr.ij(h 
of r.ittrr: fi.nl a*iv a-'&Jc- iri dcert-gi-. 1 -t.jtop 
jny nciyiinn a tn JO i-i 4 ? 4 h ri?jw] tiojrd foul jnu bract- n-abln, 
GGtftftEMl ftt-alg. 'jfln-r to'llf-l a*nJ ni^.&v oil-Lr iiWt.. til' H f'C-VCd 
Uciwik Pat nicdc-l w&i a iia- well j.% Pull icjh- Tra.Niiinv> Also CKa#L 

LI 1 .If i'j * r iv i^m -CS EO ^l^-irr i ^ f^r i.kn u^iLif ffl/LlI i 4 > S- 1 -tS ifl-H] B- 0 « 
■:■: 1 1 n . Ni> SUffl Di. & PARA I S.H L H ft I h E t ft* . JUKr H 

T^fi . Hurclir. h *ILi tf-i:l. P-.-iFt. &■ K .1 l.l-r. J. J-uO. 



Slf^W, 



■ and Peppy-Paf* 

GARDEN TRACTS 




p 1 to 9 H. P. ClrcuUff firt r«qu«st W^ir llmit-i prsdut* 
ll on . . . We ha via- nr]? Hire fur all riJ CAW tru^Lcwfl a^Lil 
s>ur \l L) years in b^i^Lucss. Writer iar 

V0U CAN BUILD YQUR 0 
GARDEN TRACTOR Si .hfl hTLnffM cur 

plans,. puutiMiiil. it 1 II in k K-ew t-> build :l garden 
[Tiitlur it:iiiv[]y by vreldln^ "*wl buliiiig vijp 
acr-iip , to r cbltivn-tlnG. Siclit i»U?wiAS,eEC. 

SHAW MFC- C0 mf 4563 Front St. t Galnsburcp Kansas 

S 54 -fl -Nil 41 h St-, C^umbui, E>.= 1 BII-C M.ig-nalin Piva.. Piiicyjp-. III. 



DO YOU 



WANT A DertrtrtBtnt buit- 
rji--H 3 ? pru EkiH hLutl u-r yniLf 
own? Then BECilMti A 
h'OOT CUIE.IE.LCTf ON 1 ! ST. 
di rnl nffA in ihM gr**tly 
UEcdo-d prafc-sai'im run u 
|,ii£h Jig Sftn-SlftO niter a fpw wetsliR hnmn tfAinliiE— 

■ : medi-C-fil c-r iifcil rc>pudy-™-no' iuilb^r C"«-|j ■ L?iJ, neededi Do gOOdi 

Iij L ■ ■ ; . .t 7 tlh y#-nr, Wrilw f"r f«^-<' hdaklc-L. 

S(L^>lieiisoti System of Ftn>t Correction 

a s tl ■!■• I - S iy ■ Sin t n Ji , v*«.j r 

W* n d*i-Tt*ns NOISE ELIMINATOR _ 

Jilht nlliL-]L Lip yuLif r;.illU LlOIIC, Chi JT? vh.ii.v-ii> J K Sf^lWoniierToiiel 

And Hijfijr Itl'p rrimi r 

SiCitSiihl. riC-liJ^NO-M'jlbnv E'sy l\itnmni I riUe- p\ iui Ell I LlNt'NffOt 

IKiKl :ij^ uth-miI faCle- ftrnJ ■rt C'J I l-Cl i'J mfttp*Ld. — — 141 _ . , . , „ _ 

Tlo-Li:ni- m 5- iNiy* for n-fiLM.:L kf im^ 4t-Dhsh ( «l. !UyJ| ILPHINATOP J 
YiflsDFR-TDhE. GQMFJHf. Dipl. EG, 1 QTB fl.CUih Jt 



TOMBSTONES 



DIRECT TO YOU $095 

♦ Genuine beautiful HQCKDALE w up 
Monuments. Markor^ SstipffietEDn east 
ur Hqmav Back. Fret; Jettcrrin#. Free ILM!B jj 
rBtuluk-. Ftebfbt paid. Comp&re ourciriewi. 

RocfcdiilcKBftunientCo.Dept TS5 , 1 olitt. III. 
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Magnifying Indicator 









Ifli-truttieri Back 



FH£E 



, *, ! * ^flTr> 



n^t '^A'- :|, -V' '-V , .-l^,' | .-W','- , i^ 

' 4T 1. - ' --....hi.-'* 



SPEC ML 

COMBINATION OFFER 

Elide Eul-C n rul 3i-.nlnar(!cin 0fii>k; IVkIli -1 CiiIl'U] jLuh tor Aildllis: DH-:I 
HJI-rfJrL-L tirsr up to 0FJ-1*, Qinij TMO^iunrii-'I 1 'P(|CTHI 71 ||J| TiLmI CmiMi 

WjnrtSr™ and Inchon. ALL 3 far $1.00 cash ^Po-Apnlrtr^ * 



EnjibLeti yoy. |o dp diSFicuJl cab'iN- 

IfiliaiLS 5 3 1 ! : 1 : l n 1 1 v without. paper cur pencil ririlU- 

pSyinjEr propnrlLoiiK B divi Klein, cxLrii-c Li rip; pnnta P etc- Ac dura to, 
whil4-c4m.pDsLLi.i3o fodCj lEus nLziiLdurd A, Et.C. Lk, Cl andK ntM'l-eu- 
Fut <n>pLpSptft e>mLli t., 1 nr L lm] i iLff ^LLiU- i-lui S llusUrsLtcd Ln- 
A-LniCticui 1 >i jilt; , cisEryiTiy ease, *rnd nth.; ijfjO-c J-'^sri- 1 cn :■ . illLc-i] 

pfiarlfifdkL-t. MrilLri (.YCtl'TIL K lULriLniecd OP money fi „J. „ fJ/'llAf I 

l-Kfii-iiiSi'il . jflcc Spcciol Com.bErui.lioii DiTc-rJ “TOcf T* ' 

HEWIC CO., Box MJ-H, Grand Central Annex. New York City 




New DFEE-AIEt Cticmienl dm^rs mois- 

ture fm:m =i i r in damp t ft ftern elite. PRO- 
TECTS TOOLS and m^h'iTU'Ty uKiLLrtat 
rmST, mold. diLEJvW. Oo-mpLetr oulfir. 
UR I -JlIR Unit uintf 1^ lb»- Dill- AIK 
Powder, KE.fiG f.O- Ik. rhlccijsu. Order ftnwt 
DEAL EftS WRITE TODAY I TAMMS SILICA 
COMPAhlY, 22Q N.L4i5*ll« St. b CbltS(O r lU. 




413 Pages 
Profusely 1 1 fust rated 

FIVE ACRES 

and independence 

A PRACTICAL GUIDE TO 
THE SELECTION AND 
MANAGEMENT OF A 
SMALL FARM 

By M* G- Kaitis 

B. Sil -M i ■3 - 1 krmrrly &pa±id.l 
C ri^-|i C u I turi >t of U. S. Dt-pt- 
oF Agrl-raFE^n- 

A T.I. OF t'H IflOR - F-nmp day to 
OWN A SMALL VAUM. 

■■ whether II he- for prMTriH* 

iK'nt n.'HUlviiL-S iiP FLh IT WC^lT* 

■nnd haven wlicro we may ■'P^ey IIh 1 
TCIl! KP-U'.^ii. ru::i I Lift. With ivnr 

iipcirt uk, In&itfan, itrpreHnEoiii, Mrl^r’s. 
rant". i|i:.;ti ■ - l ■ e hiJ fiTon and elLarteiTTK threat- 
mlitg. wc iuny find the wiiutnin i ™ A [snip^D-ty oflwr- 
nie d pm-nii f*rna where- wc -enn eat rcfruliirly mid 
nbn n<l nns ly. KDurYfLiy. 3iu.iv mkt bTCiney whycIcii u.nd live n 

I ji>:i I Lhy miLdiMir liJY. Ycwl don'E Tia^H- to i>wii ji lnn:r t:ims, l?ltL 

It is IrnrxiTE-nnb (v tin>.^ prar-ttPU Aitvloc Fin in one who h3i0utt 

All DbOLK how r-J forin. VhVF" 4 in» IEIJ.IIJ? I iLtf.iJl^ W-JllPh Jtfifiy 

cumily In.- bv'hi isk-:l . Ami there arc many tried and prowd 
mcLhode- which can kn-d (h sufyc-RS. 

Wc have fennd a pmellcnl berjlf tha-t rijipih *it th^ hcalnjilnr 
elm iL EiLkc-h yciu, slcft hy nicp Info Fucc' , ^*ful farmiimK - . Tlr^- i*H;h 
17 k-,'-. 111*1 T !i I ii "Jf fs'ir JTi-LiLLi-rl. lL tOl'lK VVh.il hi I ill flf l.YEltl ECi Il'JV; 
1K1W to rhWJKe It: liow (O hna.*:ifH' tP ; w IlhE And ln.nv |ii phiail, 
rtirtlca juid -rnw- rrf Uveitnok. poultry. l>npK. cfc.E especially 
■. hi'-i ie IbIb fif fiHu.lt Jiid YCki-Eildr ETcnylny, leirlllzrrs. InisntLmi. 

np'Fnyinft. npll .i-pll-iin. h:in i»>t i nfS. hIitj.|;i-. *;,lr* 4if prixlni-lH j.ikI 

Ly-proilupts. Vv*?ry i>:«|ro Is pnriM,<d i*-ii t> rimvi-n -w.i ys. Le miihi' th? 



peiMlcnce' 1 ; It pnlirhl clkinftpi vwur »hlHf life. It rn:iy I ti i^r j imi ttie 
indeficndcnre and nccurlly yam nrc new sLrtvlJiy so h.ird La uiiiniti ! 

□tip $2.50. Palp lid Id U. J . J . (Oubldt U. S. S3. W). Order Indu 

POPULAR MECHANICS PRESS 



™Jrj, U.$. Defense BONDS* STAMPS 




FINISH THE 
I0B RIGHT 

1 IKE setting the 
J last rivet as the 
plane comes off the 
production line — 
burring finishing' and 
polishing to minute 
specifications mean the 
job is right 




Fjimoiia since thc-ir introductiGn tch-i-h ako for qufcliEy 
Sind Iofiit liFc- Thei-fi 3ft a ,l iLiat Chicaffo Mnmitod 

WTunjI tur avevy OEMJ-ratLon- 



FROMPT DELIVERIES—' We Eirtr worklftC 2-1 hffura a il*y 
and due to otir rentTiO InpatSnB, can mako pRTfii|3t *h!p- 
n^ant on alE Mountosl PosAfis and Gfindinfr ^'hoC-ls S fl in 
dirnn. and ueieIop. With the appruvnl and * r ndaraemeiit of 
W p IS, all E>ur facilities nrc eonccnlrAttd on tiseflo amallcr 
flJtoft H onahlinRr n? t 4 > the m<]at potent &en r icc to tbs? 

iva ir pro^i'ant. 

FRIIE Calalay, shims actual wLsi^ii and ceiI- 
urn nf Ijiiffent line srf Mrj-uraled WlifeSf!- mki.1*, 

CHICAGO WHEEL & IVTFG. CO. 

AVTi'ri-£B r i H-E-udqoiLrlxrA Fo-r TiT-juntEiJ Wheell 

lOB Aberdeen ■St.. Clilr^KD, lit. 



KilPUnCE Tddl of 
LOO I USES and HI- 
fejweA GPmhdERS 
ha.¥f- Bant id WA^™ 
available in nil iwhg 

hivn fiT'-n-r ili i' ! h 



Magne-Blox 



For USB O n . 

SURFACE GRINDERS 



Magnc-ETos have bren 
devcMtod for use rm 
llakrnetic Chuck a lor 
Hurfnce snr-indinjr opera- 
llrttiH, They jito 
fnr T i -■ ■ 1 1 J i lL.j 1 WuPk thaL 
onnut tie heli] directly 
rm I hr rhuck. Will F-Iive 
thpir coat by simplify -r 
IiLii difficult prindinsr 
fteL-upa, 




/rtr 1 

Feldilr In day. 



GEO. SC HERR CO. r L**A Lafayette St. F New V & rk 




ARC WELDERS 



IMMEDIATE DELIVERY, 

OBTKIMAKE W mOBITY RATINGS 



TRVNDL 

SVPEfil 

/Af&usr*r*Ai. i 



Approved for High Sp^ed Production Arc Welding In Wor Industries 

V^fir-s or Eta ref id enEiitr-crlnsf end t^st4»d" e rcsi-erch li4Ye developed thi;*c- DuLilonHin c 

mftdiFneffii which aic noted for tbahraconomy, p^rfc-rniiELDce and d«ireh^iil?i Lit Telndl Wttdcr- 
4i rv dej-w rriiimifac tnrr-ii sn el t:Ln^: r- of ilisclncti vp nLwfl to- JiccomiDoilikte cvvry type Of 
niini? irn.il ]>rnidiiqtiera w^ldlftE ioh, TllfL'^ ore Trlfrfl Welder*,, MarrmorifTS nod Kuppliv.s 
for nil Wrirv, wlrt- ptiulie- fur tlulmled jip^^SlNCDfUGnfl and pclcen, 

TRINDL PRODUCTS. LTD.. 2227-AK Calumet Ave.. Chicago, 111. 
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flOW MOHET tvf# IN YOU* SIWJf Tfifj 1 

X-l vt; e. 1 1 i. 111 .djM I fur Hi A ST EH 1'jr.u Hulk BAtinWrtd. Y Wl 
he Mf LmliiL ili-ule-r. Take uriirrt In iparfe LiuLfe. ULl 
^uLutdiiib of £uuJ-luUkiicj£ iJiLiiiJ LlL iI uEii^liLlifc!. 
iblLitf ctabroideied udi iLdULvnt.1 nrr\ii 54ieb IpaLum. 
tioimi sdJiJlJc Uilrn Ufl riff ■ 4IT (Hi lt as niildL -Rl ITS, Nn 
ri[irrLr 3 n'" n pun nuts. Wij iv.isiLi'j cvnr.ytlLLne, W r I Ll> 
IsmiM-.llattlJ.' k-r FJt.E!L OliLill. 4] Ed. MAST EH 
i; a ft M E N T CO. P Dbtl. D = 73, Uflurlnr, Inmn*. 



r|!f?rww Write for 

UliXMMl FREE BOOK 

PUT OTTAWA to worh tor you* 

, WAKE MONEY I is Vul-JatiLG. 

pTl.il. ^ Dves more th^si lb hu'P, HsuiLly 
;=A— splinted. FrJIh tr&edE— und Ha-va 

Li i r i -i ■ : i .. Lfau fi-hp. tfltfllW to 

bftsjaJSyr^ 1 ' \ ottitr writ. 

' -■:] OTTAWA MFC. CO, 

321 WoailBi. Cuwb. Kiny, 



Now Plates CHROMIUM i 

ALSO COLD, SILVSft, hlCKll, COPPIt. PC. 
War Increatei bammd— You Prvfbt 

New* palcutcd StLYimtibrl Urtikea possible 
biff earnin^a AT HOME. RepUle a vln- 

p*Ftj — mjro. tUtleScTE In heed pip ttopfB. hgc*?^ 
re-xtzLiirazita l .#tCLK , ni'b diLtiibk^ eqjiiTlc'a oia, new 

ccrdt oE inutfl i w i th Blttike ot hnudi. 1 £w-, 
aimple, quiet, Genuine GeW* fflrvr, NJckth 
CfidiDJiim.ptc- twr^'llLiuE- fum failed. Ootfit 
carnplcbs. ready for Use. Ma ohn;i rerjulred!. 

Clear Er*i h to fS oe hour i-it iiletlme hii =J- 
n™, Email jpvrntnuratflCjrtB yoa In tnnJ ptm. 
Eii^.idy repent. j ; a c i : i □ i - can ipay f ru a! -tidl in 

wk. Scutl TODAY Ear FREE SAMPLE 
and illijftjiitctl BQQTCLET hnwyaiq ran tiTive 
a l:En tuCucm: fiCnr! A Ij-JiirfM-a-Ol! iDUK OWW 
IrnlLt open eatifihed customer*. Act pq qtirS 

WARNER ELECTRIC COMPANY 

2IS W. Ohl* 51.. Chl^pga. Ill,, Dtpi JtlU 



hl. L 3l>-3l W. MJRTRaL ME 

(.HICAliO, ILL » 



and Callnuoe* vritll 
COMFIT A PE for 



TAPE your CORNS 



j WARNER ELECTRIC CO.. 215 W. Ohio St. Chicago. III.. Dept i«« 

■ iSeEipeLm.il ^ Sc- wl epe Free Sa-mpte aod I ll-LwHaU-d BookltL 



BRUSH PLATING OUTFITS 



- fer aiitoparH, rsh bcIgts. fay c til, bkv^V?, — 

w N* tanks racasiAry. Freo particular!. w 

Q UNMETAL CO., AVE. M. DECATUR, ■LUitPIg 

fibre: arms and legs) 

L "'■ ■■ m*. LlfliL corrwtly ftttsd, UTcmff and tom- 

^ taFlubta. N.aLiiriiL apiMMirabifCL 
■ -A 6 s|( 4 r . . - ' " J ■■ Bracjis far at I dninrmitl# 4 r 

^ ^ Scientific dhf&ign, F-P-lr Tiirttii. 

E U &H ST E I N ■■ M Ed C At F BIQ-^d Av. 8,, MIlBlipfltiL MIcb. 



I AiMrr-yt. 



U I’WPf Y r ft riinnh|i 3^n - PrijiPfEl, 1 1 .3j» B . L ■ L CHICKS-,* 

h: ■ . itllk %YA.TTT$b m i2 Jn*#g_ T HVBRI&5. Tlfft- 
lKCYP*lJLTa ri l 1 L| Ed»A Ifiifertr-J. tlW OTtr.tr+LOwrMO 
Plflliir'JI i-howi! LlfW PlTlEEl. In PiLlirnui t£ ynrfli 
.^MhlUl POULTRY BOOK Fh££, cs,r i.-. um^ld, 
CCBRY”5 POULTRY PAHIW.H.. 3, CLAIMNDl.lOWi 



Without Painful fiackacha 

Many aUffct^Tn TelLeve naj^Ertg Ljickacbe qu3ckly r oatfl 
they dincmer Uiat the rc=n L taiusc- of their trouble fenny 
bo tired kidnoym. 

The Judneya are Nature's chief way of taJtlnE die ox- 
ad da and wastt- o-ut of the bloetL They hdp moat 
pwple paaa ah»ut ^ pfaiL* 

Wht:n tff kidnty fiant tinn. TonniLd SuiacinoLia 

mutter t w rt-niaEji in y^ur VikMiJ, it may uftiisn nunjiirg 
hackflche K rhcinmatic pni^a,, Ihr- pni:iia h lom of prt* anr| 
■cnercy, fret+in-E up niffhta h ewdllnE, inuAincsa tinder tha 
eyes, hcadaehca and diasiness. 

l>DTi r l waitt A sk your drumrlat for Doan's Fill^ U*tH 
Buccesa fully by milliona for over 49 years. They hap- 
py relief and will help the 1 j niili-a uf hJdney tubes jlunh 
out poteonoua waste from your L-Lluj-J. Get Dunn's 



tuCU!uiSi freight paid 

■jfc-lftf G**03W' hod '■' v-l .' r-. I .•■■ ■.• Outjubnrii TTril# fibC 

IHJl4 UeJ ii.mbi.:.-- ' il WL:i Dfl»r- Mricr jly Mil 

MARBLE & ■QiH H“N ITC CO., A- IS, cm££o, FLA. 



Always write yDur numi; pnd full nddr^ft 
clearly when answering advertisements. 



NEW 

POPULAR 
MECHANICS 
BOOK CATALOG 



lOltULAIL 

WLCMANid 

Hhg£S 



Chss pin!, club piiu h riags and cnlileuu. 
p— . Fine s-l ifiuLitr- KrtHfiablt pried Itdai 
55c up. Wiite ledty Dcjurlnest H r 
MMil JIHs Cfl fl Rocfeuler W. Y. 



ir^ie! i'our&tll the tLJt yci-u nt^-'l 

IKLF-rahjdBff, iitr-.L rqancy Iwb^ji. 

Every m ;mi who« 

4,'h.LULi i. v, lLI V-'ntll lJl! a- ilAf W. hig IL- 
luslifailed the ivtJfBj'Ji 

WEST JirtLfiijt'pl iKKalui flu trail I' a. 

prof«^*luEi£ F njJ!M»rt.uDbtEO«i. cjj1:h 

jiHiI JiHjfciljic-.q. Yo-u njux,t .-i.-c It Id 
:L dlCi»elate il “! vnluL 1 , Su-bd yiJ'ir 

j t : l 1 1 1 -L- ui nJ uiiilfh-.-a u.i i>L'Ljuy ;iidjL 

card, Pt» it L>duy. 

POPULAR MECHANICS PRES' 

Dc pi. .El, itiiv C. Dniirlc SL, Ckleigi 



ADDING MACHINE rZfZZ' 

H ™ IDEAL fOR INCOME TAX ^ r f^; ONLY * 2 “ 

ErtiH C1‘liATF„ Not a toy. CPn*rat«i wUhtuily a TnT . L 
Elfil Ttivjv.- lin k. .VJlirf. KubETJow. mulilpJH-H, T SISh Yji? T 
r; III .- 1 ■ >.- . . I . L. , inn!..-, un lijEH>i3ii]LL5hi3ih. I-' : i > i, ri:-l- 
ulJ I 1 1 hi- 1 r livit Jii-.ll m IT. I dry I 43ifE — E,ir lln - ^ 

31 all irecimc Tjds mwiarFuvil VHf.-, aiur^i ;VB,tfK (3LTA.R- 

ANTFEj t tfrnl wm? fl*id ndffrm. IV tH^inoai 4 illy 

^^TT FTl S^ "-U risn^ im-.i.iTt#'. isi-riij full r^Hh ir Hiu^iLitfi 1,. U.i 
Mwiry back in lOdas^i IP nDtdchfllitcd. AG Eh th write, 

I*™™! CALCULATOR MACHINE COMPANY ilWIfi) 

DEPT. 134, P. 0. BOX 1116 CHICAGO, ILLINOIS 



SEND YOUR 
NAME TODAY 



MILLIONS^ WAR WORKER; 
LkF EP THESE WORK GARMENTS 4 



Ottawa Log Saw 



EASILYa»»EXPERTLY 

PAIMT|Dr«dETTEfi PATTERNS 



SHOWCARDS 



FREE BOOK & SAMPLE 



4 BERRYS YfK POULTRY BOOK 



FREE 

CATALOG 



IRG 



POPULAR MECHANICS 





TO MAKE THIS T&ST *«• 



GAS 

SAVINGS 



Car Owners: You are invited to make a pas saving road test with the Vaeu-rnatie on your 
own car, with the absolute understanding that unless it proves to you that it will save you 
up to 30% on gas and improve your car perform- 
ance, the teat will cost you nothing. Investigate this 
remarkable disco very that trims dollars off gasoline 
hills — gives you worthwhile gas savings— more power 
— quicker starting — more miles on Jess gas. 

Automatic Supercharge Principle 

Vacu-mat-ic is entirely dijferetU! It operates on the- 
supercharge principle by automatically adding a 
charge of extra oxygen h drawn free from the outer 
air, into the heart of the gas mixture. I t is entirely 
automatic and allows the motor to "breathe" at the 
correct time T opening and closing QvtomaticaRy to 
save dollars on gas coats. 



|— Sworn Proof of Cas Savings^ 

Th*z «*rUfJt& that I have cat a fully read 
ci-s E bia I IdG-IditJ re c p L ved frcci Vdcu-Datic usbrs 
tn si if Tins tv £0.5 5 0 V E nRj up to lD^, mofiT report* 
ln£ aiicd poArr, scoot Jit- r r’j.nn'.r.E. anil qqlcXtr 
plci-up. Thesfl IntLfirs arc Jast a 5 P^U part frf 
the i^rgar flip of enthUllHtlg U3*f 
S 1 t5v letters thal I jaw fit thi 1 Of ficus- 




s' lentil 






AGENTS 



Get Yours FREE 
For Introducing 

Vac u-melfe offers a splendid oppOrturily fet 

unusual tales and prcfils. Every car. truck* true- 
br d and ind'arcYtfla owner a prpap&rt, Valuable 
IcrrUorid-E now being assigned, 11 you help US 
inlfoduce it la «a friend, you can obtain your own 
free. Check and mail coupon today. 



Proven By Test 

Irt addition to eBtablishing new mileage records on 
ears hi all seciious of the country p the Vacu-inat iu has 
proven itself on thousands of road tests and on dyna- 
mometer tests which duplicate road conditions and 
record accurate mileage and borae power increases. 

Fits AH Car§ — Easy to Install 

V&cu-matic is constructed of six parts assembled mid 
fused into one unit, adjusted and sailed nt the factory* 

Nothing to regulate. Any motorist can install in ten 
minutes. The free offer coupon will bring all the 
/acts. Mail it- today 1 

The Vacli-matlc Co,, Waawa»»t Wii« mm m^mmm 



7W60* COUPON 



THE VACU-MATIC COMPANY 
7617 TO W. State Si, Wauwalosa, Wit 
Please send lull particular* eba^S VAOT-MATlC, 
also hQW I may obtain cm? for my own car FHEE. 
This does nol obligate me in any way. 

NflCfiflifr i I *■ Pf MVifMI ■ 

Address * 

C^iy, ►.....+ Slale , 

□ Ci«V htm U Lni*r*ii+d bi Ag«n«t Tt+pmlilm, 
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With eager hearts and nimble finger?, thou- 
sand? of American women are working shoulder 
lo BhouJ Jcr with men in vital war industries — 
replacing those who have left th-qir mui-lline? ta 
defen tl their country. And they doing a fin® 

jnb of filling men? alines, for th^y know that the 
Lai lie of production must he won to keep their 
men at thy front supplied with the guns* planes, 
tanks* hid Eels, and thousands of other things an 
army must have to I >c victorious* 



cratinn of conveniently placed cflnlmh and the 
di-pen Jahlc precision E but enables them to turn 
out maximum production. And, most of fill, they 
appreciate |he easy of operation. which reduce 
fatigue to a mini mum and Seemingly shorten? 
die work-day Ly hour.-. 

South Besid Engine Tithes and Toolroom 
lathes ary made.; in four Him;?* to 16* b wings# 
South Bend Turret Lathy? axe available in llirea 
5-EZCS+ Write for in Formation. 







Women learn to operate South Bend Lathe? 
in a surprisingly abort time. Not that just any 
girl can become an expert machinist or toolmaker 
over night. But on certain classes of work — 
ihe kind of work you would expect a beginner 
to do — women are highly successful. 

Quick to appreciate quality, women like South 
licud lathes. They like the fully 
enclosed design— the smooch op- 



TRAINING HELPS 



South Bciid SjnitiLn^]ir1]p4 
— btfuk-% tOuod fi|g|*p 

w*LI c-h«rtl^p *h 4 bullaifrt 
un ihu cutt *n<l operation 
of ■ JhEIla — * rr flvoiiliihLe- 
Jiu- Ex.i J ji i rjjj ni;n - opmiT 
lorn. Write- for a t - u|iv v L 
Uulti.il il flfa. i! 1-C. 
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AMAZING 3 VOLUME 
ELECTRICAL ENCYCLOPEDIA 

FREE 7 DAY TRIAL 



3 BIG VOLUMES 

1200 PAGES 

2000 PICTURES and DIAGRAMS 

x 11 in. Over 2000 subjects. All 
plainly indexed so you can QUICKLY 
any subject* Handsomely 



LOCATE 
bound in 



Harvard Red and Gold. 



WITH n 
ENCYCLOPEDIA 



SEE THEM 
RISK FREE 



Here at last ! What every Elec- 
tr iei&n, service man, radio man* 
maintenance man, in fact, any 
man interested in Electricity, 
has long needed ! 

AUTHORITATIVE. PRACTICAL— 
prepared by experts Used regularly on 
the job by hundreds of Electricians, 
service men, radio men, air cadets, 
students maintenance men, etc. EASY* 
COMPLETE* Covers everything 
Electrical: Armature winding, A.Q 
and D+C. Motors, generators, electron- 
ics, automotive electricity, relrige ra- 
tion, etc<, etc. Am wens your electrical 



Yon don't haw to risk si 
penny* To get your set 
prftifijkty, just mad coupon 
Examine c woks 9 day# risk 
free. Mail eoupoit no*. 



LEWIS, Pr«m,COYME ELECTRICAL SCHOOL 
SH South Paulina Dapt, H-Rt, ChlUft, Ol 



H. C. 



One year of personal technical 
advice included with this *t. 

This means you can *rite to 
Coyne and receive advice from 
our staff of instructors at no 
charge for a period of one year, 
should you desire special infor- 
mation on any electrical or radio 
subject- 

This service is included, at no 
extra charge for one year 'after 
you purchase this set. 

H. C. LEWIS 

COVHE ELECTRICAL SCHOOL 

909 South Paulina Street ! fiAVE 104 £ s**'*a «*.», ™ 

DepLtt-R^Chicego, IIMnoU mmm - '- -- mmZ 



Send raclhe bin Coyne Electrical Reference and JnntnleliQn Encyclopedia* 
Within 7 days after reedvine the booLa. I’ll either return them or iend yu U -S3, 
-and iJ a month until advertised price of |I2 ,Q0 r it paid. W> pay th-e Rhjppdn^ 
chariM. 



questions quickly, clearly, completely, 
Alsu includes Radio, Television* 



Send lor your &ct today* You will be 
proud to own them mi will find them 
one of your most prized posses- 
slons* If Vm wrong and you don't 
ftnd them all I claim them to La, 
then return them within 7 daye. 



NAME . . . 



AUL>EE£S . . 



OCCUPATION,...,... r , ACE, 






ZONE 






The favorite risurrttr with men in (he- Army, 
Navy* Marine's. and Guard i& Cameh 

ov actual Wn record $ f pj Pn.-./ 

SW/rT Ojt? p^/j-jjriei , 5jfrjp r i Si-n itp Stores, Sfjlp"i 
Stores, niicl C*2M- , t'FVJ , ..J 

Kr J-. [wiroldi Tob^ieoCkj.. WiniiLan-^fJiviDi. RC, 



— wher* cigarettes 
are judged 

The "T-IOKI"— Tasrc mil Tirom- is 
the provfna gruLiiKi hnir acuaiH, OnJy jour [suit amj 

ihfOut Cjh dwidc wMrfr cirtnri?£te lh*[ 4.*< fa«u y ull * , + pn-J 

how le affect) jfihtr throat, for ye>ur mstc .mJ thremt pre in- 
dividual m you, Bjiisrd on ihp cscj^tricnrc of million* of 
smokers, wc believer Camels w?L| suit } uur FF T*EGNI aJ loj ^T*" 



IT'S THI NEW Cunisa “Hell-diver." 
designed to Car ry a bijSfitr bomb-load 
(han any tmviil divo- bomber in ex- 
ktc-ncc, At the C-OncroJs in this test 
dive {above) 15 itorton T. J In Lie, who 
learned lii s flying i n ihe Navy, ■ .sm okes 
the Navy man's favorite— Camel, 



T HEY can Eiieet the most exacilng lab- 
oratory tesrs 00 the ground* bin ihe 
Jusal proving ground of an airplane ih 
in the air... when yon fly it. 

If's the same with cigarettes. The final 
teit of any brand is in the $ making. 

Test pilot Hed” Hu Isa (right/ eon til 
tell you convincing things shout Camel* 
and their remarkable freedom from jrrj- 
tan'ng qualities. hut yonr own throat 
and luste... y otir ^T-Zone'V-.cart tell 
even more convincingly. 



VETERAN NAVY FIGHTER PHOT AMD CHIEF TEST 
PHOT OF THE NAVY'S 
NEW CURTISS 
DIVE-BOMBER 



There’s just one cigarette 
lor me„€AMEL_they suit my 
throat and mv taste to a T 

w 




